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FIRST PART. 

ORIGINAL ARTICLES 


Forestry in Sweden 

by 

J. A. Ami lon' 

Lecturer the Hi$h Srft for Stockholm. 


I -I A'/-; I r.4rr?/-; OF I HI-: FOFFS7 .s\ — Without counting the 
s and water -courses, Sweden has an area of awr toi million acres : about 
lillirm of these acres are occupied by cultivated land, gardens and buildings, 
altout So million are uncultivated. I his last area may be sulxiivided as 

>'.vs : 

I.ukI hI»)vc the higher limit of coniferous trees. alxait 17 300000 acres 
3 jm-tt-.rt.k- 1 liiwl (peat marshes, lutuntains. heath . burnt 
f-.re-ts. land cl carol of trees and not replanted), about 1 7 200 000 acres 

Wl,n-1 * J5 041 576 acres 

«al«inl5i " of the total area of Sweden. 


Oi all tin- F.uroiwan countries, Finland alone has a greater proportion oi 
>kd land than Sweden Tilt- projx.rtion lor tin- whole of Unrolls 33 V 
\\c deni FuroiK* onlv. In Sweden there are 003 acres ot ioresl 

ino inhabitants that is 'to sav. more than in any other country m 
except Finland; the cure spoiling figure for 11 k- wltofc ol Euro^ 
1 Sr western Kumpe ire 1S3 and <)» acres respectively. At the time 
tin estimation of the national wealth in KtoS, the value of the , wcw’sn 
:>ts. iui'luding that of the soil was estimated as follows : 


Male forests . 

Other public forests 
i'rivitc forests . 


. V' 4.W 000 rrejrws (1 ! 
i .'47 651 eoo 


7 o!.*l vJlm 


t 351 194 ••• o. - 


(W-i 


U 1 icnffj [Krona) « is 1 d as par 
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This estimation includes neither the value of the peat-bogs, norths J 
non-wooded land, which are respectively 5 lyi 795 and 13800000 ( 3 
or 1 8 03 1 705 crowns in all. It is very probable that, during the period 1908.J 
all these values have increased greatly. 1 

II. FOREST REGIONS. — By reason of its great differences in 1^ 
and altitude, Sweden includes many different vegetation zones determined 
the various climatic conditions. 

The high mountain district, or high mountain h e a t h, coopj t 
bare of forest, indudes the highest and moat northern parts of the kingdom. It ^ 
the western frontier til! it reaches, in the south , a latitude of about 62 degrees. 

To the east of this short district , and almost para] lei with it , is that of the h i r c h w ot 
which form a band about 19 miles wide in the north, and rather narrow ei in the south To) 
south it goes a little beyond the preceding region ; on the other hand, it encroaches up^ * 
of the heights of the following region. The most common tree is the birch (Iieiulu 
subaipina), which, together with the aspen ( Pofmlus tremnla) and mountain ash [$ 9 
A mupdria) , forms sparse, low woods, at present only of indirect importance to forest; 
they protect ihc neighbouring pine forests against the mountain winds 

Below the birch region are the w o o d s of comferae. These may be divided 
northern and southern halves, separated by the northen limit oi the oak , which, alter at* 
Sweden in a NR-SW direction, from the mouth of the river I iungan (Gulf ot Bothnia) tol] 
Wenner, runs along the lake in a northerly direction , and finally crosses the Nnrwegisa f r(a | 
in the north-west of the Province of Wermland. The greater part of the region of cociiai 
trees is covered with Scotch fir (Pi*** syhestru) and spruce (Ptcea fjcrtsa), either in m 
plantations, often including a few aspen and birch, or else in separate plantations, wind 1 
some times include these two deciduous trees. 

Although these, as well as other deciduous trees, are gradually attracting more aid a 
attention, the two coniferous trees mentioned are, for Swedish forestry, by far the meeting 
ant, and form, in the region descri 1 *d, the largest forests in Sweden, occupying the firtt pi 
in national economy. Systematic forestry, more or less developed, is now practised it the 

accessible northern pa rtsof the country , as well as in thesouthern parts whlchare better adap 

to cultivation. Only in rare cases in the centre and 'be north of Norrland are there itiUw 
forests in which hardly a tree has been felled There the pine usually predominates in dry 
poor soils, whereas spruce becomes more and more common as the soil increases in a dr 
and richness Most of the plantations have sprung up after forest fires and aito 
very old ; regeneration is mostly on a very small scale. On heaths where to 
pines, the trees are usually grouped round stumps and fallen crowns, or under thesis 
of trees which are still Standing. Growth is slow in the old plantations. Very ofbi 
trees cannot utilise the excess of atm. spheric precipitation, with the resulltbat marste 
formed . The younger and thicker plantations are stronger and often show good growth 
Deciduous trees, such as the oak (Querrus peduntvlaia and Q. sriSiVt'/tora), thetfh ,F 
n«i escMior), the alder {Alnus ztutinosa), < tc. , which were formerly very common tr- tt« 
of the coniferous region, have had to give way more and more to agriculture and art 
plantations of conifers , 

The same may be said of the region bordering on that of the beech, which occupied 
and south-west of Sweden. There is, indeed, no distinct boundary between this "P 01231 
of the coniferous trees , although the northern boundary of the beech coincides with the ^ 
southern boundary of the spruce, which has been artificially introduced into the bet 
often to the detriment of the latter, which was the original prinr ipal tree found there 
In this region, besides the beech {Fa£us rylvafica) and the deciduous trees also ««** 
coniferous region, there are the elm [Vlmus montana) and the hornbeam ( W 
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. ^ tfh at coniferous tree* are concerned , the Scotch hr grow* wild , whereas the dwarf 
, ( iPi*tiS montana) hai been Introduced in poor soils of shifting sand, ls well as certain 
* ,pedes of the genera Ufix, Abies and PstudoisuRa in suitable soils. 

' Both in the region of the beech and in th< south-west of the southern coniferous region 
a re heaths [Calluna wtgaris) entirely, or almost entirely, devoid of tres, occupying 
30t 445 000 acrtri ' Prev,mi ^y the#e were much Birger, but practically all the parts 
^giag to the State have been pfanted with trees, as well as a good many of those 
viteiy owned, and it is easy to foretell that, before very long, they will all be similarly 
*ted 

HI. FOREST ADMINISTRATION. - 1) HISTORICAL - In the most 
dent times all Sweden was one vast forest. Then, as agriculture progressed 
i3 rights of proprietorship developed, the peasants, the lords and the church 
jmed as theirs the forests nearest to the cultivated land. As for the other 
ge forests, they were generally considered as the common property of the 
habitants of the districts or provinces in which they were situated; it was, 
(fever, possible for members of a community to obtain certain specified parts 
these forests subject to conditions laid down by the most ancient provincial 
rs of Sweden, drawn up during the 1 3th. and 1 4 th. centuries. During the 1 6th. 
Italy, the kings seized a large part of the lands belonging to the Church and 
die common forests of the provinces, as well as the immense stretch of un- 
dated forest land in the heart of Norrland. 

In the 19th. ecu fury au important economic change occurred . Whereas, previously, 
ft lands were assigned to civil and military officials and to churchmen as official residences 
Iding a certain income which took the place of payment in kind, these officials were hence- 
Lh paid directly by the Treasury, and the State from the middle of that century gradually 
[aimed the estates thatlKy might be leased out. The forests adjoining these estates wm 
apart and included in the State forest land, of which they form thc^rger part in central and 
them Sweden. Of the country estates assigned to them, churchmen hav e only retained the 
ej is official residence, the rest bung utilised by the State in the manner described . 

The kings gave large forest estates to the universities, schools and hospitals, which still 
Bess them, though partly under State control. In order to help their development, large 
itches of woodland had also been conceded to the mining and wood industries ; those belong - 
; to the mines have mostly passed into the hand of private individuals, the rest have either 
s taken back by the State or placed under its control ; those belonging to the wood Industry 
n either already been reclaimed by the donor, or will be so during the next few years. 

In order to encourage colonisation in Norrland, the farmers were granted large stretches 
Kwdland, once they had cleared and cultivated a certain area, and the State kept the rest, 
wtheless, there are still in the “ Lin " (provinces) of Nor riot ten and West erbot ten, im- 
Kt tracts which are still uneoloniaed, and where the farmer* are still required to clear the 
d, bat under rather different con dill ora 

During the first half of the iqtb. century the State made large grants of forests to private 
ividnals, especially in central and southern Sweden. According to tb* liberal economic ideas 
vogue, the Stale and communities were considered incapable of administering lands pro* 
1%, and it was decided that the greater part of the Stale forests should cither by given away 
M very cheaply But , in the middle of the century , before this system had been well de 
there occurred a continual rise in the price of w ood, which caused such great forest spe- 
*tioa that fears were entertained for their existence. It then seemed certain that the pre- 
nation and continuous yield ot the forests were best assured by the system of collective 
!Poty, and it was decided that the State and communal forests should not be 
frasrd As a result of this decision, from iSbo onwards, practically no concessions were 
We, with the exception of those intended to encourage the colonisation of Norrland ,the condi- 
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tious of which , however, were altered ; thus, the State reserve* to itself the right of controls 
the forests ceded to farmers during this period, and also over the forests ceded previously j, 
those cases where the conditions laid down toT clearing have not been fulfilled. Moreover, i, 
some districts , the farmers have been required to transform a specified fraction of the woodla® 
due to each estate into common forests, which have been put under State control . 

The forestry* policy thus applied has led to the formation of two large groups of for«t r 
differently administered : public forests and private forests. 

2) PUBLIC FORESTS. — At the end of 1914, these covered an areao 
22 1 50 233 acres, not counting about 12 849 720 acres above the limit of conifer 
ous trees In the districts (" Lin ”) of Norrbotten and Westerbotten which ar 
not yet divided between the State and private holders. > 

A) State Forests. — Forests, the income from which goes to the Stati 
or Stale forests properly speaking cover an area of 14 932 140 acres, the res 
7 11$ 093 acres, being composed of public forests, the working of which is eithi 
undertaken or controlled by the State, but the profits from which go to the con 
munities (towns, “ harade ” (districts), parishes, etc.), churchmen, private 
owners, or endowed institutes. 

The area of these State forests increases every year : 1) by the addition of certainly, pi, 
taud of the 14 I^n ” of Westerbotten and Norrbotten, which cannot be ceded to private hold 
ers ; 2) the reclaiming of forests conceded to saw-mills; 3) by purchase, especially in centra 
and southern Sweden. From 191 o to the end of 19x4, there was an increase of 737 996 acr« 
during the period 1875-1914 the State bought 962 251 acres at a cost of 28 426 7S6 rrw»u 

The greater part of the State forests are in the north and centre of Norrland As the soi 
of these forests is but slightly productive, they do not yield such a large profit as might beer 
pected judging from their immense area. These profits are also diminished by their distanc 
from means of communication (especially waterways), from the coast and from cultivate 
districts, which increase# the expense of felling and transport Nevertheless, the cxpciiclitui 
and receipts of the State forests have increased rapidly and continually, as is shown by tk 
figures of 1890 to 1014. 

1890 1900 Ori 


Gross receipts ...... 3 190 426 crowns 8 318 927 c'otms 17 256 12: rr-srijj 

Expovhture 947 883 * 1855284 - 62876:0 1 

Set receipts t t4t 5 42 m>tr»s * 4*3 *43 crottms I* >48 5*t ww 


B) Public Forests other than State Ones. — These may he sub- 
divided into two groups: — a) Forests conceded for a specific purpw: 
b ) Forests belonging to communities. 

a) Forests omceded for a specific purpose. — The most important 01 biv*e 
are the Church land, which number about 2539 anrl cover an area of 951 5V ! 
acres in all parts of Sweden. 

The annual yield of wood is utilised as follows : one part is used for the upkeep art 
healing of the vicarage ; another part is usfcd for the building and upkeep of farms aa-1 
churches, the rest is sold, and the amount realised, after deduction of expenses ilk urr* '>• 
is usually paid in to endowments used for the payment of ecclesiastics. 

To this group also belong the forests conceded to : 1} hospitals ; 2) churches and oU« 
official institutions ; 3) certain mines and saw. mills. The area of these forests is 87 528, > 

and 140750 acres respectively. Official institutions and mines have a permanent right i' 1 
the forests conceded to them, and to the income derived therefrom, but the forests are«tU> 
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flted or controlled by the State. AH the for eats conceded to saw- mil Is will have reverted 

( the State by 1918. 

mthi 8 g^ u P may also be Included the land conceded to the Lapps as pasture for reindeer, 
the mountains of the province of JemUand , and the forests of the Norrland colonists. The 
iniker pasture land covers an area of 247 *37 360 acres, only 24 868 327 acres of which arc 
The income derived from it goes to an endowment fund for the encouragement of 
iftdeer breeding- The forests of the colonies (whose ori gi n and ai m have been descri bed above) 
iV tf 15 068 35 2 acre * *rul are under State supervision. The entire income derived from 
cni to the colonists. 


b) Forests belonging to communities. — These are forests oyrned in common 
v the landowners of a “ harad ” (district), a parish or a town. 

In the pads of Sweden which have been cultivated longest, that is to say , in the provinces 
mid hake Malar, and also in Oestergotland and Westetgotland , the forests of the “ hartd *’ 
d the towns cover a total area of 2 4 4 79 4 acres They have to be worked in accordance with 
gelations laid down by the State Depart men t of Forest ry . From the profits yielded by them 
jve to be deducted , in the first place, the cost of administration, replanting, clearing, etc. ; 
ie remainder is employed as follows : in the case of towns they are paid into the municipal 
mils, iu the case of the " harad ", they are divided among those interested, after the wood 
quired for public buildings has l>een deducted. 

As haibeen already said , there are, in certain parishes of Norrland and Dakcariie certain 
rests belonging to the landowners of the parish but administered and supervised by the 
ate. They cover 1384 830 acres and yield large profits, which go entirely to the parish, thus 
rgely supplying the needs of the Landowners, diminishing, or even doing away with the 
icessity of taxes, besides allowing the formation of gulislantial funds destined to meet 
ie requirements of each parish. 

The working of the public forests and the State agricultural estates is directed 
y a central office — the Royal Estate Office, which controls both forestry and 
timing. Since the beginning of the year 191 6 this office has working under it, 

1 conservators, 118 rangers (forest inspectors), 1 i forestry engineers and 
ssistant forestry' engineers, 7 directors of forestry schools, all of whom 
ike part in administration and control. 

■pii- circuit of each conservator includes from 8 to 1 j districts, that of a ranger forms a 
acton. The duty of the forestry engineers is to apply the laws of forestry throughout 
!t " Lin " of Xorbottcn and of Westerboltcu, in the cast of Lapland. Besides these chief 
Scials, there are large number of apprentices who help with the administration and 
linagenicut. At the begiunuiiig of roiy these apprentices n umber c-d but many of them 

ere at the same time in the service of private j*»ple 
Each canton is divided into many sectioas, directed and supervised by a forest-guard. At 
k- present time there arc 479 such forest guards I resides 27" lilhayningsnian "towerlookerM 
S'! h « kronoskogvi ktare " (keepers of the Crown forests) , who are considered almost as the 
iUals of the forest guards. There is also a large number of keepers and assistant 
v et!ookers. 

3 ) PRIVATE FORESTS. — These are by Jar the largest, the most mo- 
uctive and the best situated of the Swedish forests. In the centre and south of 
^untry they belong to more or less large estates. In the forest districts of 
ne north. bordering on the large lakes Malar, Hj&hnar, Wetter and Vernier. 
0<1 called " Bergslagema ” (mining lands), a large part of the forests is in the 
aiwsof societies engaged in the mining or timber industries. 
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In northern Sweden (Norrland and DalecarUe) the forest* u*ed to belong either to y 
State or to the peasants. From 1840 onwards, the flourishing timber industry be^at, to}* 
the property of the peasants, and these purchases increased to such an extent th*t, in 
industrial societies possessed not less than 36.4 % of the land, and even 59.8 t/ e ic ^ 
Gavleborg district. The social danger of such a development of Industrial comp^^ 
then understood, and, from that year, they were forbidden to buy land. 

These companies often limited themselves to the purchase of the rights of felling, up ^ 
certain minimum for a certain number of years (usually 50). the ground remaining 
property of the peasants. This system, however, completely prevented the presen B tio aa 
the forests, and, as there were continual disputes between the owners of the land and thebs ?tT 
of the trees, contracts of this kind for a period exceeding five years were forbidden 

The owners of private forests, especially the peasants’, have not always managed tbtirfo 
rests in the most satisfactory manner ; usually the trees have been felled to an ertent fare* 
c ceding that justified by their annual growth, so that the State has been obliged to inters 
in the management of private forests by a scries of legislative measures. Thus thelawsp*, 
edin 190 j have very largely contributed to the Utter management of private forests by f ftni 
ing in each “ barf ” (except those of Westerlxrttea and Norbotten} a" Commission of Fore- 
Management”, with a staff of conservators and ‘‘ban” rangers, whose duties are « 
distribute, free of charge or at a tow cost, forest plants and seeds, to give advice on forestrj 
and drainage works, to distribute publications on forestry, etc. 

IV. MANAGEMENT OF THE FORESTS. — It is obvious tW, in a 
country varying as much as Sweden, forestry must develop very differently 
according to the interest of the owner of the forest in rational management, the 
more or less favourable climate of the various districts, the possibility of selling 
timber at an advantageous price, etc. 

1 ) HISTORICAL,. — Already in the 18th. century measures were propose 
(by Linnaeus amongst others) fo'r the improvement of forest management, aid 
the State began to plant trees in the stretches of moving sands in south Sweden, 
partly to prevent the damage caused by these sands, but also partly to obtain 
wood'. Before this date the State had tried , by means of various measures and 
decrees, to encourage the upkeep and replanting of the oak-woods in order* 
meet the requirements of slupbuilding, and similar attempts were made til 
the middle ol the iytli. century. 

It was only after x 860 that all the forests either owned or controlled by the State wet 
subjected to a systematic management based on scientific principles which aimed at obtainis 
continuously the highest yields. This has been continued ever since, observing, at the sac 
time, the best measures from a ]K>int of view of both prudence and preservation. Forth 
reason the amount of wood cut each year has generally lieen less than the annual grow th. At li 
same time, as in many other countries, the importance of thinning was not recognised tHti 
beginning of the 20th. century'. On the other hand , on land which ha? Ixren cleared, or whit 
has not had woods for a considerable time . forestry has been practised with the greatest art, 

The management of many of the private forests of central and southern Sweden vasin 
proved almost simultaneously with that of the State forests, often under the direction »>! : 
reign foresters, chiefly Danish and German. But, on the whole, it is only during the l;tl . 
years that any real improvement of private forests has occurred. 

On the other hand, there are always, in the higher parts of Sweden , districts where the? 
vere climate, the difficulties of utilising the wood economically and the sparse pop Utah- 
make it impossible to covet the expenses which would be entailed by an impro\ed ^ 
of management. , 

As has l>ecn said above, the large majority of Swedish forests arc composed of pin** 
spruce ; deciduous trees only cover a relatively small area and are of little economic import®* 
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L fo tj 0 wing information, therefore, refers essentially to the management of forest# of coni* 
L trees. 

2) AFFORESTATION. — The methods employed for the afforestation of 
Lis which have been cleared or not planted lor a long time, and for the 
Urovement of natural regeneration, are very varied, but they might all be 
□Stated by the removal of the twigs, brandies and crowns of trees left on the 
pund after clearing. 

in order to do thU , these remains are collected into heaps a yard high and a yard wide , or 
Ise Lnto stacks, and, generally, burnt. Especially on land covered with a high, thick growth 
Phlci threaten# to choke the young plants, the remains are often set alight without being 
Reeled. In thi# case care must be taken to ascertain that, on the one hand, the twigs and 
ranches are dry enough to burn , and , on the other hand , that the ground is not dry enough 
cp siller loss of humus through burning For these reasons this operation is usually carried 
at at night in early spring. 

In the snowy Norrland, and on pasture land, the remains from clearing are often left on 
Aground as they protect the plant# from damage caused by snow a3 well as from the teeth 
adfeet of animals. Some of the twigs are often spread over very dry and poor soils, thus not 
ily decreasing evaporation, but, eventually, by their decomposition, contributing a 
Msiderable amount of food-elements. 

Where self sowing is relied on, the ground is prepared by hand or horse hoeing before the 

fall . If self-sowing cannot be relied on the ground is artificially sown or planted. 

Especially in the case of pines reproduction only succeeds with local seed, so that the ernes 
lewllected in the district. The Forest Administration, the Commission for the Preservation 
I Forests, and also private people, have erected establishments for extracting the seed from 
le cones collected, and many use the most recently perfected methods 

For planting sects, holes are usually dug 6 X 6 inches tor 2 X 12 inches square, and 2 to 
inches deep, at regular Intervals of from 1 to 2 yards ; the largest are made where vegetation 
thick (heather) , the stud lest , where it is more sparse (heather and pines). In each hole are 
laced from 8 to so seeds, according to their quality and the favourable or unfavourable coodi- 
ansat the time of germination and sprouting. Sometimes the holes are made of a long rect- 
ngulat shape 1 X t6 inches ; this affords a better protection against the teeth and 
fled animals, and against raising caused by Irost. 

Fur pmes and spruce it Is usually necessary to use from o r 5 to o p lbs per acre, and th* 
>ia! cost of sowing varies from F to :o frotrtii per acre. 

Sowing broadcast and sowing in lines have also been tried, but, as they do not give better 
suits than sowing in holes, and are much more extensive, they have hardly been adopted. 

A$ sowing in holes, when proj>erlv carried out, gives very satisfactory plantations and, 
t the same time, is cheap, it is usually preferred to planting, which is more expensive, 
reference is , however t given to planting : on dry ground exixsed to the sun and wind , where 
Relation is very thick, or where there is danger that the young seedlings may be 
eplaeed by frost. On the other hand, pt anting is also practised to improve insufficient 
If sowing or artificial sowing which has done badly, and to propagate spruce in the 
tntre and the south of Sweden. 

Nearly all the planting methods common in central Enrol* and in France have been 
Stalin Sweden, and, as many of them were found suitable, it was unnecessary to experiment 
“ special method# for Sweden. Pines are usually put in the ground when 2 or 1 years old, 
mice when 2,3 or 4 years old ; these latter are generally replanted when 2 years old. 

Tht cos t of plantation varies very considc rahly , and dependschiefly on the method employed , 

3late °f the plant# , and the number of stones in the ground . Thus, given the most erpen- 
vt m rih{yl* ( old plant# and stony soil , the expenses may amount to 3a to 40 crowwj per acre. 
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On the other hand, with less costly methods, young plants and an average soil, the exi*^ 
do not exceed 12 to 20 crowns per acre, ’ 

lo order to encourage afforestation the Commission for the Preservation of Forests gi v J 
free of charge, ot at a minimum price, large quantities of seed and plants to both large 5J 
small forest estates. 

Moreover, very considerable afforestation work is being carried out without the collar 
tion of the commissions mentioned above, especially in the large private forests and the stati 
forests. In the latter, in the year 1914, 4094 acres were planted, mostly after comply 
clearing. 

Especially in the north of Sweden there are large stretches of land where the moistun is 
too great to allow the trees to grow normally. Here drainage Is being carried out, withe, 
without afforestation, and of ten affects the marshes and peat bogs. Thousands of acres n 
thus improved or reclaimed for afforestation every year. 

3) UPKEEP OF THE PLANTATIONS. — In intensive forestry tb 
growth of plantations of a certain size is facilitated by removing undesir- 
able self-sown trees, such as birch, alder, aspen, etc., by cutting the exces- 
sively luxuriant growth which covers the ground, by clearing the plantations 
by the removal of plants harmful to their neighbours, and which, at an early 
date show unsatisfactory progress. Usually, however, the plantations receive 
no attention till the trees are big enough to be sold, that is to say, for >0 to 4 c 
years in the centre and south of Sweden, and for 50 to 70 years in the north. In 
the colder parts ofNorrland it is usual to wait longer, so long in fact, that nc 
attention gives any economic advantage. 

The wool is generally sold in planks or boards. As the value of the trunks, per unit ol 
volume, increases in proportion as they are thicker and less covered with branches, a system j 
of thinning, aiming at producing this result, is adopted. At first the young plant it I ions are! 
thinned very little, rather, Lhey are kept thick, so as to prevent the sunlight from reaching the! 
lower parts of the tree ; this causes and hastens the fall of the branches. When the trees art 
free from branches to a height of about 19 to 32 feet, more rigorous thinning is practised, 
at! dead, sick, forked and twisted trees being removed , as well as those detrimental tothecrown 
of their neighbours. The trees which remain thus have more snace, more light and moreM, 
and it is possible for them to increase both their diameter and their crown (this last pi intis 
very important, for regeneration for example } During this operation the trees art rtistril>uted 
as uniformly as possible ; in intensive cultivation, 120 to 160 trees per acre to be removed are 
marked in colour. 

In forests where the Soil is good thinning is carried out so that the ends of the branchs 
of the trees do not touch ; this greatly increases the growth in diameter and strengthens the 
crown. In poor soils, however, such vigorous thinning does not give the same advantage*, 
as the increase of light does not cause the trees to increase in diameter, moreover, the soil is 
apt to suffer detrimental modifications as the result of this increase of light, 

_ ^ 4) CLEARING AND REGENERATION. — In the centre and the snutli 
of Sweden, as well as in the more accessible parts ot Norrland, clearing and regen- 
eration are now carried out hv means of either complete clear-felling, or idl- 
ing, leaving seed-bearing trees. 

By the first method all the trees on the area to be regenerated are Idled By the secouf 
method 20 to to stock plants are left per acre. These trees serve t»oth to Sow and protect tbi 
soil, and are also a protection to the young trees. 

The first method is only used if there are suitable seed-bearing trees, or if one kimlof 
wood is to tie replaced by another. Thus the spruce, whose superficial root system makes it 
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ideto be uprooted In »torms, and which i* consequently unsuitable as a *eed bearing tree, is 
|era jly c iear felled especially when it forms pure stands, 

0 „ the other hand clear-felling leaving seed bearing trees is the more usual method in 
fdctt in 3>ure p binds 01 P iaes “d ln mixed forests of pine and spruce. This method has ob- 
u5 ad vantages, especially when , as a result of suitable thinning, trees have become sufficiently 
[slant to storms and have developed large crowns, capable of good fructification. The fact 
generation is only carried out with really good trees assures transmission of the best 
(lilies. 

When dear- felling in Sweden it is of little importance to take into account the direction 
he prevailmg wind, as is done in central Europe, because there are other mean# of prevent* 
damage done by wind. In Sweden, the soil being nearly always stony, the roots become 
v solidly fixed in the ground, and the forests thus become particularly resistant tc storms, 
recent years it has been shown that there is a great advantage in felling late, so that the 
spheric precipitation and the poor heat from the sun, may be utilised to the best ftossible 
antage, especially in Nonland. 

With the complete clear felling method, artificial regeneration is practised. With tbeck-ar- 
ng method leaving stock trees, regeneration is carried out, either by self-sowing (the seal 
a being prepared beforehand) , or, if there is a lack of seeds, by artificial sowing. 

The methods user! in the coniferous forests of France and south-west Germany— selection, 
cutting , regeneration by groups, strip felling — have been strongly recommended iaSwe- 
of late > cars, but are used practically only in small forests, fo>m wliich a great varitty of 
d is desired, or which serve as a protection against mountain w inds, moving sands, etc., 
tto forests, fields, villages or towns 

[■#!;> .jjflfjof feliing — This method is used almost exclusively in the less accessible puds 
jrtbcni Sweden when the consideration in choosing trees for felling is not regeneration but 
utility of the trunks for a certain puriK*e. Even in this case good regeneration in aimed 
;far as possible. This extensive selction is called ** sire -felling M , Ixxause only those trees 
rut which are large enough to be used profitably. Previously this method was veiy lar- 
practisetl Ixx'ause it was thought that it allowed the trees which were left standing to reach 
masiuium growth Wore idling, and , by their seeds, to form a new* plantation in the gaps 
jy clearing. These results were obtained up to a certain point in some cases , but frequently 
.ices left did not utilise the free space to increase their growth to any considerable extent, 
ofkn they dried up (esi>eciully the spruce). Moreover the regeneration which had l>een 
rifuT was, more often than not, very slight, ami even nil. Many places wete invaded by 
a.whkh established itself fsnnlv in the ]roor soils, where it only gives an inadequate yield 
prevents the growth of pines, which are less exacting and would do belter there. The re- 
b that, in numerous forests treated by this method, growth was considerably diminished 
nany years. As the jjossibilitv of selling increases, and new met he Is of reproduction 
d to these districts are tested, these plantations are replaced by younger ones of better 
ah. 


v PASTURE. — In order to utilise the abundant grass of the valleys, 
*es. cattle, sheeji and goats are turned out to ]>asture on it, and these ani- 
s often wander about without any supervision. These animals, especially 
durp and the goats, do much hahu to the plantations by trampling and 
t] U ‘ plants. 

This, combined with the once common practice of removing the young conifcrae which 
Most shade so a# to improve the growth of the grass, has resulted in the fact that , in those 
fa nearest to farms, cuniferac have often been replaced bv birch, which requires light 
H tv its rapid growth when young and its capacity of frequently giving off new shoots 
1 the same trunk , the birch stands a good change of surviving the harm done if by animals 
U is particularly ia spring when there is little gross, that animals attack trees. For this 
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reason laws have been passed limiting grazing at this season, but It is Impossible to 
entirely on account of its real importance for the keeping of cattle by peasants In some N 
of Sweden . Thus other measures have had to be tfckeu to protect the plantations f lot exaotpi, 
the young stands are fenced in ; when clear felling, branches are left to impede 'h? entrant , 
animals, or the animal are prevented from entering. The most appropriate measure, aeT( 
thelesa, would be to reserve the best grass land fw grazing , and to increase its yield as ^ 
possible. This land might be covered with trees in groups or isolated , but wood product* 
must be looked upon as of secondary importance. Only here should the animals be alb»< 
to graze, so that the forests may be kept free of them. 

V. FOREST PRODUCTS. — 1) PRODUCTION OP TIMBER — it « 
difficult to estimate the value of the Swedish timber production, for statistic 
bearing on it are either incomplete or non-existent. Nevertheless, a fairly cor. 
rect estimate may be formed of the well-kept complete stands. The figures gj 
von below may be taken as representing the production of the pine stands dur 
mg 100 years ; they include both the final and intermediate cuttings. 



Best rites 

Medium rites 

Inferior dies 


cu feet 

cu. feet 

cu foci 


per acre 

per acre 

Per acre 

I. Upland and Norrbotten. . 

II. The rest of northern Sweden 

6435 

4285 

2143 

{including Daiecarlic) 

«547 

5720 

3216 

III. South Sweden 

10720 

7:09 

4285 


The complete, well kept spruce stands probably give, at an equal age, in Districts 11 ad 
III, a standing stock slightly greater than that of the pines, and, in the " I 4 n ’* of Nori<otttj 
and Wester bo t. ten, about an equal volume. 

.Another question now arises : — what is the average yield of the forests under the preset 
conditions of preservation ? It is, of course, below that already mentioned. Thus, fo?esu| 
composed of pines (»/,. ths.) and spruce l 7 / I0 ths ) on a large estate in central Sweden gave.it 
the age of 1 00 years : — on good sites, 7506 cubic feet ; on medium sites, 5826 cubic feet ; on in- 
rior sites, 3810 cubic feet. An estimate made on : 952 470 acres of the forests of the “I.an n 
of Wermland (central Sweden) showed the standing stock per acre to be 1077.8 cubic fed, and 
the annual growth {without bark) to be 31.9 cubic feet. 

Repeatedly, for some time past, attempts have been made to calculate the total annual 
yield of the Swedish forests, taking, as a basis, the estimates of the forests. The resale 
obtained differed greatly, but it may be assumed that, probably, there is an annual yd 
of 1238 millions of cubic feet 

Attempts have been made to determine whether the annnual felling is equal or inferior i 
the ar nual growth by comparing the calculated annual yield with the t otal annual consuinjit 01 
(in the country and exported). Below is an example of the calculation made. 


Timber exported in 1911 {un worked timber) 340 269 660 cubic ktf 

Timber converted to charcoal by the mining industry 211896000 ' 1 

Timber of all kinds used in the country {Umber, firewood, in- 
cluding the by-products of felling, etc ). . 776952000 

Total annual consumption 1 1*9 •!!••• tunic W 

Total annual production • **•••• ••• * * 

Annual tittss of felUmg over growth ... M MI W 


There is, therefore, no need to fear a failure or necessary decrease in the amount of rt* 
material supplied to the timber trade which Is of such great commercial importance t‘ 
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0n the ooc hand, the production of the foreslacan surely be increased , on the other, 
5 _ ttlb]e to reduce very considerably the wood requirements of the country. As the moms 
Jljauiiicatlon in the north of Sweden increase and improve, greater and greater stretches 
i* subjected to rational forestry methods, so that, not only wilt growth 
linc &aeA, but it will be possible to utilise trees hitherto unsaleable. The continual rise in 
Q { wood will necessitate a restriction of its use, which, up to the present , has been ex- 
, w On the other hand, in the manufacture of iron, part of the charcoal used is being 
jdoaUy replaced by “ white-coal *' 'electricity products! by water-jvower . These two means 
will together place a considerable amount of wood at the disposition of the export 
jj f so tlun the development of this trade, which has hitherto been so rapid and so 
jv«iWoiis t0 may Ire assured in the future. 

It is very difficult to calculatethc total annual production of wood, for no exact data of 
^ requirements of forest owners In fire wood and timber are available. There is, cn the wood 
[d a tax calculated in accordance with the value per foot of the standing wood. In igt 1 , 
jj, 19 i 3 , this duty was 98, 98.; and 105.5 trow** respectively. 

2) SECONDARY PRODUCTS. — Besides wood, the forests give other 
oducts, the mast important ol which are grass and soft fruits, 

the grass Is generally used as pasture, but there is no basis on which its value may lie esfi - 
The soft fruits, for example, raspberry {Rubm Maws), blackl wiry {kvhus Cbamat 
, w i bilberry [Myrtillus nigra) and cranberry {Vauintum Vila Idat *), are used as a food* 
5 cranlKTries and bilberries being also exported. The value of the cranberries exported in 
was : 1 10 000 crowns, and In 191 3, 790 000 crotews The cost of picking, which is fairly 
b, must be deducted from these totals Bilberries are exported in smaller quantities. 

VI. FOREST LA It'S. — The most ancient judicial sources of Swvdt-11, the 
ovincial laws, already contained stipulations concerning the public forests. 
rich since then, have been the object of abundant legislation 
The management of the private forests has been controlled by forest laws 
lichvary greatly according to district, either as a result of historical factors, 
because of the differences in configuration of the country. 

This forest legislation, which dates back to very ancient limes, has passed through 
ly varying stages of development, twtwcen complete lilwriv and the most minute offi* 
1 control. The new legislation was applied, in the first place, in the six northern " ban ” 
iwtrku A royal decree of rS6f* laid down, for these districts, the following tegulatinn : 
‘clearing to be carried out from this year onwards or that already carried out which did 
t satisfy the conditions imposed as to the cession of forests, must l>c limited as follows : 
e cutting of w<iod for sale shjl only be carried out according to a sc heme drawn up by a 
cptent forestry official , and by order of such an official This law is in force on a great 
my estates, especially In the" I*S.n ’ of Xorrlxdtcn an 'l Wes toil Kitten, and in the north 
lie" Lftn" of Kopparberg 

On tlk other hand, most of the estates of the " bin " of Norrbolten and Westerbotten to 
feast of the frontier of bapland , already answered to the alcove conditions before this decree 
K published, so that it doe» not concern them For them a law has been drawn up regulat 
f the size of the trees to be felled, and containing this regulation : " Those coniferous trees 
ill living) which have not attained a diameter of atleast Mins. (without Ihshark) at ibfeet 
ore the surface of the ground, shall not be felled without the authorisation of a competent 
fwtry official ” . This law has resulted in good care being taken of young and medium aged 
Ni. 

; l n the relatively unimportant istands of Aland and Gotland there are also laws forhidd 
f th * felling of tree* to be sold , except by the authorization of the forest administration. 
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The year 1903 is memorable in the history of Swedish forest legislation on account ofd 
maQy laws aQ d statutes, containing new principles, which were drawn up then. Sn^ J 
example is the law concerning protect ive forests, which aims at assuring the prwmati^ ] 
the forests required to fix shifting sands or to prevent the degradation of high mou J 
slopes. Protective forests have been reserved in the high mountain# of the “Un-H 
Jemtland, Westernorriand and Kopi»arberg. All felling in tliese district#, other than that f] 
domestic proposes, can only be carried out with the authorization of forest officials. j 

All the above -yientianed laws and statutes place no Until on the felling of wood {<*,], 
mestic use. The quantity of wu>d felled for this purpose Is , however, relatively uiumpwb, 
in comparison with the enormous quantity which Is cut for sale and which, as has air^ 
been said, is generally authorised by the forest officials. 

In 1903 also, the law concerns* the other private forests witt parsed. This law apples 
the land untouched by the preceding laws and statutes, in other words, the greater pan of S „ 
den. This law decrees that felling and cultural operations must not be earned out in a f.: m 
which may prejudice regcueration. Whoever carries out these operations in a manner contra 
to the conditions laid down by this law has to find means of assuring regeneration. Tbr m 
cation of this law is controlled by the "Commissions of Forest Management *' and their aget- 
whose action is regulated by a royal dt cree of 1 903 • Thf Commissions recei ve anutial grau, 
from the State and from most of the " Landsting " (provincial councils), and the intomdro 
the tax of 1.3% on the value of the wood sold throughout the kingdom, with the except «*, 
the *' Lan " of Norrbotten and West er bo t ten, ami part of that of Kopparbrrg. The iiu .iL 
from this Undivided by the State amongst the various above-mentioned Commissions 
the greater part cf their funds, which, consequently are largely dependent on the ;.ninuit j 
wood cut annually The income from the XOM 1«x, used in «mv amounted to :«irnj 
and. besides this, the Gnnmissions received grants amounting to n* 7f»i c/fuio. that is j 


say, 1 231 oiy erutens in all. 

VII FORESTRY RESEARCH ASD IS STRICT W\\ - i| : STAlj 
FORESTRY RESEARCH STATION. — This Station was founded in i.cj 
In iqi 3 it had an income oi b2 400 crowns. In 1 91 5 it moved into large paj 
ses close to the Experiment a II Allot near Stockholm. This Station, wlucna 
eludes a forestry department and a scientific department, is under the same raa 
aeement as the High School lor Forestry. The results of its work are publish* 
in the “ Communications of the State Forestry Research Station of which v 
to iqi6, 12 volumes amoimting to 2500 pages had appeared. It also publish 
pamphlets or short papers on special subjects. 

In 1016, a special sub-department was founded to study certain questwt 
bearing on regeneration in the forests of Norrland. The work is to extend ov 
13 years and the expenses are estimated at 2 30 000 crowns 

2) FORESTRY INSTRUCTION. — Up till quite recently the Mate 1 
restry schools were the Institute of Forestry, founded in 1828 to tram admin 
trative officials, and the Schools of Forestry , where supervisors were train* 
Later in 19T2, it was decided to change the Institute of Forestry intoi 
High School for Forestry, which, besides training administrative officials, sjoi 
also study the development of rational forestry science. It holds: — <n a j* 
mast are ” (rangers or conservators; course, preceded by a preparatory 
b) a course for training agents for private iorcstry (conservators). 


In order to be admitted to tne *' JftgmmUare " coutsc it is necessary to boM 
cate given by the secondary technical school# and the efficiency certificate given after «k i 
paratory course. The length of time required for the studies i» 9 months for the prrp^' 
course and 2 V* years for the actual count of the High School of Forestry 

Or, leaving, the students may enter the State service ftftei doing from 6 months to : ' 
of practical work, providing they show sufficient knowledge in all the branches. 
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In order to be admitted to the count for private forest agents, it Is necessary to have a 
ira l knowledge corresponding to that required for the leaving certificate of {.he secondary 
nical schools, and to have done at least vi months practical work. The course lasts from 

o i V. veers. 

ishas already been said , the High School of Forestry is under the same Management Cora- 
^asthcState Forest Research Station. The head of the State Estate Office is;- permanent 
nbef of this Committee. 


The Forestry Schools, seven in number, are divided among the various dis- 
-tsof Sweden. Each is administered by a director, aided by a forest guard, 
o also controls the State forests set apart for the instruction of students. 

Kach school usually has 20 pupils, all of whom receive free instruction and 
a rd and about half of whom also hold studentships of 250 crowns . 

The courses, which last from the 1st. October to the 1 ^th. September of the 
lowing year, aim at giving the students : — «) the scientific knowledge which 
ms the basis of forestry ; b) skill in the most imjiortant forest work ; c) the 
jlity to direct this work. 
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988 - Are Anopheles of Non-Marshy Districts Capable of Transmitting Malaria? 

RottbauDjE., in C<mpta Rcndus des Sianus it VAeaiimu itt Satncts, Vol. 1 Os, Noi.i 

pp. 401-403. Paris, September 17, 1917. 

In spite of the continuous presence (if Anopheles maculipennis in ce 
tain reclaimed districts of France, such as the Dombcs. Sologne, etc., wb 
were previously marshy, malaria has not reappeared to anymarkul tstei 
This fact has given rise to the supposition that the extinction of the <ii*a 
may be connected with a sort of natural immunity of the mosquito 
concerned. Grassi, Sckaudxnn, and other workers admit the rxi>ka 
of species of mosquitoes naturally immune to malarial infection, wiiii 
appear to have played an important part in the gradual disappears 
of the endemic. It has even been suggested that good results might' 
obtained by the artificial distribution of these species as a nnlari 
prophylactic. 

At the Pasteur Institute at Paris patients under treatment for malar 
were bitten by perfectly healthy Anopheles taken in the town, and 
was proved that these mosquitoes were thus infected. The expen men 
were carried out with: 1) Plasmodium vivax Gr. and Fel. orvar. tertia 
Lav. (benign-tertian) ; 2) Pi fraecox Gr. and Fel. or var. parva La 
(malignant-tertian). 

The author, who was perfectly healthy, allowed himself to lx 1 bith 
by one of the infected mosquitoes on the 28th. August. On the 13th. Septet 
ber the fever appeared, preceded a few days previously by exhaustion ;ti 
sporozoites {Plasmodium vivax) were located in his blood on the 14th. Sq 
t ember. 
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It is seen, therefore, that Anopheles mactdipcnnis of the Parisian, non- 
jrshy district, is perfectly capable of transmitting malaria, and is in no 
se an immune species. It is, indeed, highly improbable that any such 

ecies exists. 

v poisoning by UUehim mliglosum SieboM,in the Philippines, - ouBwuao, 
I, K., *> E w Pax > d * an<1 f'UEiiEEko A L-, in the Philippine Journal of Science, 
Vol. XI, Sect. B, No. 5, PP 203-2:3, bibliography of u publications. Mani la, 
Septtwn« 1916. 

Experiments, carried out by the authors in collaboration with Miss Fe- 
a Nicholas in the Department of Pharmacology of the University of 
: Philippines, showed that the fruit of lllicium nliposum is 14 times more 
;ic to kittens than anisatum ; o. 25 gr. of the former i)er kilogram 

xdy weight, injected hypodermically, is the minimal fatal dose for cats, 
p latter is frequently used as a stomachic and carminative stimulant, 
lin the preparation of various dishes and drinks. Cases are described 
ong the natives and Chinese, where an infusion of 1 . religio&unt fruit, 
;en as a remedy for cholera and other illnesses, caused violent poison- 
. characterised by convulsions followed by exhaustion. One case was 
il in spite of medical care. 

This matter is of great importance since, as they cost less, 1 . tcligio- 
« fruit are often used as a substitute for I. amsatum, A table is given of 
different characters of the two fruits. 

- The Degree of Bolting 0! Flour in Relation to Healhy Alimentation. - s« 

So. i' *67 of this Review. 


CROPS AKI) CULTIVATION. 

Investigations into SoH Efflorescences In Germany. — ii-chxkii, h., m Koikid - 
Zn'.ichift, Vol. XX, in. 5, pp 200-23$ j. i; Dresden, Mny i-nr. 

A study was made of the formation of saline efflorescences on the sur- 
: of natural substances (sand, peat, clay, kaolin, soils) and artificial 
crial (metasilicic add, calcium carbonate) bv atmospheric action as a 
ilt of the evaporation of the water they contain. 

The results of the experiments, made with sodium chloride, show that 
growth of these efflorescences is greatly influenced by the nature of the 
■ or ( 'ther material containing the saline matter. The form and 
talline structure of the efflorescences studied does not only depend 
the presence of colloidal humic matter, but also on the fineness of the 
particles. The salt content at which efflorescences start to form 
dined as the coejUcicfU 0/ efflorescence {" Schwellewert ” ). 

The investigation is^o be continued in other soils with other salts. 
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99a - The Absorption ot Cations and Anions by Soil. - x>* DowNiexs, a., 

and dia?ou\ fc. {Regia Stariooe Chlmico-Agraria di Portlci, 1914). in Anmli 
Scuol a Sufxtiort ii Agricoltvra i» Portiti, and. Series, Vol. XIII, p, 26. Port id, 

This paper is an experimental contribution to the problem of the $ 
sorption of ions by saline solutions. Three principal questions are t 

amined ; t . , 

1) The actual behaviour of a certain number of 10ns of saline soltj 
tions. In the first place attempts were made to determine whether aH t| 
positive ions are absorbed without distinction. For this purpose metal] 
such as aluminium and iron, of which the absorbant properties of their se; 
quioxides only were known, were used. It was also sought to determined 
which negative ions the absorbing power of the soil was inactive. To ft 
end anions such as the nitrous anions of nitrites, the silicic anion of silicate 
and the carbonic anion of carbonates, were examined. 

2) The order in which the cations on the one hand, and the anioi 
on the other, follow each other in relation to absorption. 

3) The action of the valency of the ions by reason of its great influx 
on all the phenomena of absorption; it was clear that this must be presen 
in the special case of soil absorption. Moreover, if it be true that coagula 
tion and absorption are related, it is obvious that the valency must influent 
the absorption as well as the coagulation. Monovalent, bivalent and tr 
valent ions were tested for this purpose. 

The behaviour of the aluminates was also studied in order to deterfliin 
whether the action of aluminium is similar to that of nitrogen. 

All the experiments were carried out under similar conditions sotha 
an exact comparison of the results could be made. Thus, for the propoi 
tions of absorbant soil, the conception of gramme-equivalent ion and gramm: 
icn allowed comparisons to be made with terms of magnitude which ws 
perfectly similar and comparable, thus furnishing determined and ration: 
means of reference. Moreover, these magnitudes, ions and equivalent 
must be considered as actual entities which take part in the physico-chemi- 
cal reactions. The weight of the absorbant. the volume and concentra- 
tion of the substance to be absorbed, the duration of contact, the temper 
at me, were, therefore, always invariable. On the other hand, in view of tb 
objects of the work, and in accordance with the demands made by it. tb 
nature of the absorbant (soil) and that of the substance to be absorbed fioi 
of the electrolyte in solution), were varied. 

Five different soils were used ; chlorides of ammonium, potassium, sc 
dium. calcium, magnesium, aluminium andtrivalent iron, were tested fo 
the absorption of the cations. For the absorption of the anions, with the sam 
soils, chloride, nitrate, nitrite, sulphate, carbonate, silicate, mono-ad 
phosphate and aluminate of sodium were used. 

The experiments were carried out as follows: 

100 grms. air-dried soil were passed through a 1 mm. sieve, and place* 
in a litre bottle; 250 cc. of solution corresponding, in the case of deci-n.oe 
cular solutions, to 25 milli-molecules (i), and in the case of normal 

( 1 1 Milltmolecutai =* thousandth® of the molecular weight expressed Is grammes 
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jnSi to 25 milti-equivalents, were added, the bottle was well corked and 
$ in an agitator. After being shaken for 3 % hrs. the bottle was removed 
^ left for hr., after which the liquid was decanted over a dry filter, 
jis liquid was used for the determinatons, an aliquot part being used and 
t results being calculated for the whole. The absorption was determined 
, the variation in concentration of the solution in contact with the soil. 

The results obtained showed that the soil absorbs the cations without 
teption, not one of them proving inactive. Those most largely absorbed 
, re iron and aluminium, the character of whose sesquioxides were tw- 
lown . The anions were also absorbed without exception. It is true 
a t, in some cases, the hydrochloric anion (O') and the nitric anion 
Q } ') showed a negative absorption, but there were, among the anions, 
sorptions which equalled, and even exceeded, those of the cations. 

The absorption of the anions may be interpreted without reference 
the conception of insoluble chemical combinations to which the absorp- 
t n of phosphoric acid had hitherto been referred ; they are absorbed by 
lorphous compounds charged with positive electricity in the same manner 
the cations are absorbed by amorphous compounds charged with nega- 
te electricity. 

The valency of the ions absorbed has a special influence on the inten- 
y of absorption. In the case of cations, as in that of anions, the mono- 
lent > are less absorbed than the bivalents, and these less so than the tri- 
lent*. The order in which the cations on the one hand and the anions 
the other follow on each other in relation to absorption is identical for 
soils; only the general capacity of absorption can vary in different soils. 
,i« fact confirms the assumption that, in the absorbant capacity of the 
1 . the physical character is the decisive factor, and may be explained 
the nature of the colloidal substance and of the circulating solution. 

1 The Humus Content o( the Soil as a Guide to Fertility.— ca**, r h {Assistant 
ITtfcssor of Agricultural Chemistry, Purdue Vmversliy], in Soil Science, Vot. Ill, No. 6, 
pp. 315*5:4, ag. 3. Bibliography of 16 publications. New Bmaswict, June 1917. 

In recent years, there has been a tendency on the part of numerous 
•estimators to question the value of the humus determination in soil fer- 
ty work. The writer has been studying the effect of humification of 
rious farm manures, as well as green manures, and has made vegetation 
ts to aid in estimating availability of plant food contained in the cora- 
x plant molecules. He has found that the growing plant cannot directly 
lise much of the plant-food contained in other plant products until cer- 
n re-arrangements in the molecules have taken place. This is usually 
night about by bacterial and weathering agencies cleaving off certain 
ctions, probably in the order of their availability to the growing plant, 
e object of the present research was to measure the rate of cleavage by 
enuining the percentage present and the rapidly of increase of humus 
the soil as measured by its organic matter soluble in 4 per cent, ammonia 
the method diviserfby Grandeau and modified by Smith. 

For this purpose, the writer used a clay surface soil which was very 
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deficient in organic matter. The soil was screened and mixed with diS* re 
manures (hen manure, sheep manure, pig manure, horse manure, cow m 
nure and steer manure). Green manures (Vigna catja*$, lucerne, sweet cl, 
ver, and oat straw) were also used, being applied either whole or divide, 
The soil, when screened and mixed, was placed in double boxes holding 
cubic foot each ; the boxes were buried 8 ft. apart in a trench, the tops behj 
allowed to project a little above the surface of the ground. The amouj 
of organic mamire applied at the same time as the lime, carbonate of li^ 
or dolomite, as the case might be, was equivalent to I pound of dry mate 
rial. The determination of the ammonia-solubility was made at the ton 
the manures were mixed with the soil, and at various subsequent period. 
Maize was planted in the boxes containing the green manures (as wd 
as in the other boxes), and the yield was estimated. 

The results of the vegetation and humification tests would seem ti 
show that, whenever there is rapid humification of manure,- the growth o 
the plant is greatly stimulated. This is especially noticeable when gn*, 
manures were rolled under and limed, as compared with disking, ormbdn 
the manures uniformly with the soil. Certain of the manures experiment 
with, especially steer manure, green lucerne and, to a less extent , cow marmn 
seem to be as soluble in 4 per cent, ammonia when just mixed with the <ci 
as after humification. Horse manure appears to humify slowly, and i: 
plant-food was largely unavailable to maize during the first year, but th 
humification tests show it becomes more available the second year. It w; 
possible to increase the rate of humification of horse manure in ths fir 
year by adding dolomitic limestone. Although there is no apparent rek 
tionship between the percentage of ash in humus and the growth of main 
the humification and vegetation tests would seem to indicate a rather clos 
relationship between the amount of humus and the growth of maize, 

994 - Ammonia-Fixation in Semi-Arid Soils; Researches in the United States. 

MacBeth, J. G. (Physiologist, Soil Bacteriology and Plant Nutrition InVrstk^ 

Bureau ot Plant Industiy, V S lk pi. of Agriculture), In the Journal of 

Research, Vol. ix/ No. 5- PP* Ui-155. * diagram, XIV plate*. Washington 

191?- 

These researches, carried out on various semi-arid soils of California 
and Maryland, have led to the following conclusions: 

1) Many sub-soils of semi-arid land can fix large amounts of am 
monia, of which a large part cannot be recovered by the usual methods fo 
estimating ammonia in the soil. Even distillation with an excess of call 
stic alkali does not result in the recovery of all the ammonia in soils o 
this type. 

2) Prolonged boiling with 10 % hydrochloric acid extracted nearl. 
all the ammoniacal nitrogen in one of the soils under study, whilst less thi 
75 % was extracted from another soil. 

3) The nature of the anion of the ammonium salts used appears t 
have little or no influence on ammonia-fixation. 

4) In semi -arid soils, fixation increases with the depth, to the contrar 
of what usually happens iu damp soils. 
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5) It increase* with the concentration of the solutions of ammonium 

iltsused. 

6) It increases with the temperature. 

7) It commences very rapidly, then continues slowly for several days. 

8} Heating a soil to 200° C or more for 6 hours, decreases its power 

f ammonia-fixation. 

9) The power of ammonia-fixation is also decreased by the addition 
[ salts of alumi n ium, iron or potassium before the addition of the ammo- 
ium salts, while salts of calcium, magnesium and sodium have little ef- 
ct in this respect. 

10) The anions of all these salts appear to be equally without effect 

1 this respect 

11) In semi-arid soils, the quantity of calcium dissolved by ammo- 
ium chloride increases with the depth, on the contrary to what happens 
ith chlorides of aluminium, sodium or magnesium. There seems to be a 
Ration between the elimination of calcium and ammonia -fixation, but the 
ridence is too scanty to allow of any precise deductions to be made. 

(5 - Influence of Crop, Season and Water on the Bacterial Activities 0! the Soil ; Ex- 
periments Made in Utah, U. S. A. (1). — greaves, j. k.,stewast, Rand h«st,c.t. 
; Department of Baclerioloisy and Chemistry, Utah, Experiment Station), L n Jowmai of 
Agricultural Research, Vul. IX, No. y, pp. 293- J41. Bibliography AC 6 publications. Wash- 
ington, D. C., 1917. 

It is of the utmost importance that the quality and quantity of plant 
wd rendered available during the season should nicely balance that required 
/the growing plant, for then we have the maximum yield with the minimum 
ex of soil fertility. Most of the changes which take place i n the soil con- 
fluents are caused by micro-organisms ; the speed with which these trans- 
innations take place within a soil is governed, amongst other factors, 
y the season of the year, tbe crop, and the water which the soil receives. 

The writer carefully examines the literature dealing with the subject, 
nd sets forth the results of his experiments carried out on soil of a sedimen- 
iry nature. There were 5 series of 4 plots ; one series was fallow, while the 
thers were under lucerne, maize, potatoes and oats resjjectively. In each 
F the 5 series, one plot was not irrigated, while the others received a miui- 
itnn (15 inches), average (25 inches), and maximum (37.5 inches) amount 
t water, which was applied 5 times in equal quantities. The plots were 
impled during the spring (about the middle of April), mid summer (about 
Kend of July), and in tbe autumn (about October 31 or November 1). 
he samples were analysed* for ’moisture, nitric nitrogen, number of bae- 
■ria developing on synthetic media, and the ammonifying and nitrifying 
owere. 

It was found that during spring and summer the nitric nitrogen is 
haul uniformly distributed throughout the first 6 ft ; in soil under lucerne 
amount remains relatively small during the different seasons, but is a 


U) Set* rdto R. September No. ;**?. 
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little larger in autumn than in spring. In this layer the absolute amount a 
nitrates formed increases with the quantity of water supplied. On the 0 t J 
hand, the relative quantity of nitrates, that is to say, the amount bearing 
relationship to the water supplied, is greatest where only 15 inches^ 
water are given. In the upper layer of the fallow plot And of those « n ^ 
potatoes, oats, and maize respectively, the relationship of nitrate format^ 
. to water-supply as exactly the same as in the case of the lucerne plots. 

barge quantities of nitric nitrogen disappeared from the fallow soi 
during the summer months. This is attributed to the growth of bacteu; 
which transform it into protein substances, and not to denitrification. ” 

The larger applications of water carry much of the nitric nitrogei 
beyond the sphere of action of the plant, and this accounts for the decree 
in crop yield, which is often noted when excessive quantities of irrigatioi 
water are applied to the soil. 

The application of water to a soil depresses the number of organism 
which wilt develop on synthetic agar in lucerne, oats and potato soil, bntin 
creases them in fallow. The results obtained with maize are irregular. ft 
ammonifying power of all the soils, except the lucerne, was increased b 
irrigation. Water increased the nitrifying powers of all the soils, except th 
oat soil. There was a difference of 2 0 F. in the temperature of th 
irrigated and non-irrigated soils. This difference in temperature was percep 
tible to a depth of 4 ft. 

The number of organisms is higher in the cropped than in the fallow 
plots, and this is probably due to the plant residues left upon the croppei 
soil. 

Naming the soils in order of increasing ammonifying power, we have 
lucerne, oats, maize, potato and fallow. By naming them in the orde 
of increasing nitrifying power, they are : fallow, maize, oats, lucerne an> 
potato. The lucerne not only feeds closer upon the nitric nitrogen of th 
soil than do other crops, but it also increases the nitrifying power of th 
soil. Hence it would deplete the soil of its nitrogen more rapidly where th 
entire crop is removed than would other crops. 

The use of irrigation water, by increasing the bacterial activities c 
the soil, renders the nitrogen soluble, and where excessive quantities of wJ 
ter are used, much of the nitrogen is washed from the soil, thus unnecessary 
depleting the soil of its nitrogen. This in turn gives diminished crop-yield 

996 - Methods for Determining the Reaction of the Soil ; Investigations in Denmiri 

— Chiustenben H. R .in Tidskriit for PUttUwl, Yol. 23. pp. 1*83. Bibliography of 3 
publications. Copenhagen, 1916. 

In previous papers (1) the Author described the results of investigE 
tions undertaken to determine the influence of the state of the soil on it 
reaction and basic quality, and showed this influence to be very coinplei 
He also showed that the determination of the reaction of the soil may foir 
a criterion of its lime requirement. Although the methods used were main!; 


[El- 


(1 1 Sec R. 1916, No. $ 
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oliialivt, they permitted a fairly just estimation to be made because, 
ntrary to the requirement of nitrogen, phosphorus and potassium, 
lime requirement is not shown by the amount of assimilable nutritive 
afflen ts in the soil, but represents, rather, a peculiar state of the soil 
^acterised by the presence or absence of certain substances of a 
tsjc nature. 

£xact quantitative methods of determination would,. in many cases, 
ve very interesting results, but, for the moment, the Author limits him- 
If to a study of the qualitative methods in use up to the present (the test- 

0 of acidity with litmus or Azoiobacter cultures), which show whether jthe 
■| ^ or does not contain the necessary basis substances, although they 
ve but a vague idea of the eventual requirement and reserves of these 
stances. The practical value of the quantitative determination of the 
ad or basic quality of a soil in relation to its lime requirement must not be 
taggeratcd, because the liming and marling of soils very poor in lime gives 
iem a sufficient quantity of this base to last for a certain number of years, 
3 d, besides, the more complicated and costly the experimental methods 
K the less easy is their practical application. On the other hand, results 
btaincd by quantitative methods would doubtless lead to a greater know- 
dge of the complicated relationships between soil and lime, and might be 
(great importance in the scientific study of the influence of lime, in various 
uantities, on the condition and fertility of different mils. Nevertheless, 
uditative determination is of great importance in the scientific study of the 
liluence of the acidity or alkalinity of the sot! on its physical, chemical 
nd biological conditions. 

In 1915 the Author studied the quantitative determination of the acidity 
f the soil, and in a second series of investigations compared various methods 
or the qualitative determination of the reaction of the soil in connection 
rith quantitative determinations of the soil's capacity for setting free the 
icids of various salts. 

The results of these investigations show that it is difficult to distin- 
guish the effective acidity of the soil from its capacity for setting acids free. 
absorbing (neutralising) basic substances. Most of the methods proposed 
•r the quantitative determination of the acidity of the soil in no wise 
low its true content in acid-reacting substances {i. e. substances which, 
solution, give a hydrogen-ion concentration greater than m’?). but only 
s capacity to absorb (neutralise) basic substances, which is due, partly 

1 the presence of acid-reacting substances, partly to the presence of col- 
>ids un saturated with bases, or other substances which, through they have 
0 acid reaction, absorb bases. There is no method which allows a reba- 
te quantitative determination of actual acidity, although that proposed by 
fOPms and his collaborators, and that of Daikuhara with chloride solu- 
iotis (1) <^em, in many cases, to throw valuable light on this subject. 

To determine the soil's capacity to absorb bases. Baumann and 


f EJ.) 


1 ) See ft. 191 1, No, <j$o. 



SOIL PHYSICS, CHEMISTRY AND MICROBIOLOGY 


Gully's acetate method is preferable to that of Tack* and Suchtikg, nj 
only because it gives more reliable results, very near to the absol^ 
values, but also because it is more rapid. 

BAUMANN and Gully's assertion that there are no free acids in ^ 
moss is probably incorrect, for the Author's investigations show that th 
capacity to absorb bases, which is characteristic of this type of soil ando 
others which give an acid reaction to litmus, is always due to the present 
of substances with an effective acid reaction. This agrees fairly well with 
the theory, laid down bv the Author in a previous paper, that crude, unsub. 
merged peat contains a large proportion of these substances. No mon 
exact is the assertion of Baumann and Gully, supported by Rakakx] 
that the capacity A a soil to turn neutral litmus solution red does not provj 
the presence of free acids in the soil, but is only due to the capacity of th? 
soil colloids to liberate the acids of neutral salts. It has been proved that 
no close relationship exists between a soil's capacity to liberate acids (de 
termined by the calcium acetate method) and its litmus reaction, for man; 
soils which, when tested by this method, show a high capacity for libeiat 
ing acids, give a neutral, or even slightly alkaline, reaction to litmus. On th 
other hand, the fact that only soils capable of setting free acid from pot* 
sium chloride solutions give a distinct acid reaction to litmus, proves tha 
the capacity of a soil to turn neutral litmus solution red is due to the fat 
that it contains substances with an effective acid reaction. Hence the in 
portance of the litmus test in soil investigations, especially when it is m 
cessaiy to know the requirements of the soil in basic substances 

The determination of the soil s power to absorb bases is not sufficient 
for an estimation of the soils’ lime requirement, for it has been found tU 
many soils which, by the preceding investigations, were shown to be defr 
cient in lime (e. g. by the absence of development of Azotobactcr). are 1 ess 
capable of liberating the acid of a calcium acetate solution than other soili 
which do not show a deficiency of lime (by the AioiobacUr test). 

The determination of the acidity of the soil gives no certain indicate 
cf its lime requirement. As has already been shown, all mineral smb^v 
ing an acid reaction to litmus have a great need of lime, and, in such cases 
the determination of the acidity of the soil not only shows the amount o 
lime required to neutralise the' acid present, but also gives an estimation 
worthy of consideration although inadequate, of the soil’s lime requirement 
Nevertheless it must not be forgotten that many soils giving a neutfc 
reaction also have a very real need of lime, and, in these cases, the detei 
mination of the acidity will give no indication of this need. 

Stress should be laid on the fact that the qualitative determinations 
the lime requirement by the combined litmus and A zotobacUr test, in geiur 
use in Denmark, does allow this requirement to be estimated up to a cn 
tain point. There is no doubt that soils giving an acid reaction usual 
require a larger quantity of lime than neutral soils in which AzoUmcUr 
absent. A large number of experiments with field tests are still require 
clear up the important question of lime treatment. 

As the Author stated previously, it is probable that the question 
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(e lime requirement of soil is primarily one of the presence or absence of 
jtaia compounds of, calcium or magnesium which saturate the acids and 
e easily decomposed. If this be so, experiments aiming at expressing 
Mutitatively the soil's lime requirement, should seek methods which will 
0* the amount of lime necessary to supply the soil with a sufficient quan- 
y of these compounds. At present it is still impossible to know whether 
ch methods can be devised, and whether they should be based on chemical 
biological criteria. 

7 - The Quantitative Estimation of Calcium Carbonate In Determining the Nature 

of Soils. N.,ln Duileittm della Socitid Bdamca /ta/wtw,No6. 4-5, pp, 50-43, 
Florence, April May, 1917, 

When soil is called granitic, serpent i nous, or trachytic, reference is 
ide, not to its composition, but to its origin. On the contrary, when 
caking of calcareous soil, it is usually meant that it is also rich in calcium 
fboaate. Because a soil is derived from limestone it does not, however, 
an it is rich in calcium carbonate, for there are compact limestones which 
ntain relatively little. The various factors causing loss of calcium car- 
nate must also be taken into consideration. The necessity for a 
antitative estimation of calcium carbonate, even though it be but 
proximative, is thus clear. 

This necessity is further proved by the results of 21 determinations of 
cimn carbonate (1) made in different soil samples from the same compact 
xfitune (" Alberese '*). The amount of calcium contained in them varied 
tween 0.1 % (traces) and 55.90 %, thus showing that the composition 
fered greatly in the soils tested, although they were all taken within 
mall area. By their origin all these soils were calcareous* hut, if this term 
to include their richness in calcium carbonate, it should only be applied 
foui of them which contained from 23. 65 to 55.90 % of calcium carbonate, 
is, therefore, not impossible that a quantitative estimation of calcium car- 
nate would modify the classification of plants as calcic olous and calcifu- 
is, a classification which frequently is only based on a qualitative 
unination of the rock. 

- Cultural Experiments In Mangrove Plantations in Madagascar. - Tou.d*,n , in 

a;ricale et 1 ttitrtnain de Madagascar ef Dtpendances, No. 9, pp. 36-40 -f 1 pi. Ta- 
nanarive, July, 1917. 

On the Madagascar coast there are large stretches covered with man- 
•ves. As the cultivation of mangroves has been carried out in too in- 
isive a manner, and as the plants grow very slowly, it has been suggested 
d the plantations might be converted into cultivable land. These soils, 
ich are under w ater at high tide, are usually composed of a thick mass of 
re or It's? decomposed vegetable matter, mixed, according to the deposits 
&e sea or neighbouring rivers, with sand or mud, or even with alluvium, 
ey are often very rich and form a valuable capital. 


• i) Oirripd <mi wth th- Author'* ctlriineter. 
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An interesting cultural experiment in mangrove plantations was 
dertaken on the west coast of Madagascar. The land chosen is submerge, 

at high tide only. „ . . . , 

The experiments weie started in 1913 o& small plots of about 7 V 2 acre 
which were dammed and planted with coconut trees. The results wei 
so satisfactory that a further experiment on a larger scale was attempt^ 
The work was started in 1914. interrupted by the war, continued in iqjj 
and finished only in 1917. . ' 

The land chosen had an area of about 198 acres ; it is from 1.64104.8 
feet below the level of high tide, that is to say, about 8.20 feet above th 
low waters of the spring tides and only 3.28 to 4,82 feet above the low wa 

ters of the neap tides. , . . , „ , 

The soil is silicious sand mixed in places with clay, all amalgamated, t 
a depth of many feet, bv an accumulation of badly decomposed vegetable 
detritus composed of mangrove roots and leaves* 1 he whole forms a Yen 
rich, permeable soil, but saturated with water and a large number 0 
injurious substances. 

The land was first isolated from the sea by temporary dykes and th 
work then begun. The permanent dykes vary in size according to th 
level of the land. Viewed in section they form a regular trapezium, whos 
small base (summit) is 8.20 feet wide, and whose sides have an incline < 
45°. The summit is 3.28 feet above the highest tides. The total height 
from about u to 13 feet. The whole structure is of well-beaten earth cov 
ered with dog’s tooth gTass (i), which is resistant to salt water. 

These dykes are cut by three stone-works, each of which has two au 
tomatic wooden valves which close the openings of cement conduits witl 
an internal diameter of 1 .30 feet. The stone-work and conduits form a ver 
strong mass, supported by piles well driven in. 

Drainage is by 14 >44 canals, 5 wide by 4 f^t 

placed 33 feet apart, and by three collectors, 10 feet wide and 5 feet deep 
which emptv their water into three reservoirs, which lead it into the neigh 
bouring ‘ arroyos " . Soil drainage is thus assured to a depth of about 3.2 

The ground was planted with n 000 coconut trees, and seven 
acres were also planted with rice. The cost amounted to about £ y l*r aci 
planted with 59 trees. The success of this experiment is almost assurei 

It is necessary to prepare the mangrove plantations two years beton 
cultivating it, in order that it may be sufficiently freed from salt and ttt 
large quantities of tannin contained in the vegetable detritus. 

As rice is fairly resistant to salt and as the ground is really salt on th 
surface during the dry season only, the cost of reclaiming the land tor no 
growing should not exceed £ 1 to £ 3 pc T acre. 


[FJ } 


^ 1 ) See also A., Jmie, 1017, N»>. jjs. 
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. jiie Gonflruction of Rewrvolr Dtnu in Franc*. — eevy-saxvxdor, Paul, in u 

tSalM, No. 2395 . I>P- 8 fig*. Paris, September 1917. 

jn the central massif range of France there is a fair number of stone 
EgeJVO u-dams, aU built of hydraulic lime mortar. The perfect state of 
reservation of some of them after fifty years shows what excellent results 
is y be obtained by this method of construction. Although many of the 

recently built in France and abroad, especially in the United States, 
re made of other material, such as steel, reinforced concrete, or cement, 
joflevvork still seems to offer the greatest guarantee of safety for works the 
pptnre of which would entail disastrous consequences. It is only this 
jgtion which the author studies, explaining the principles to be observed 
j making a reservoir-dam. As an example the Cher dam is taken. This 
law, about 9 miles from Montlu^on, is 154 feet high and holds 1060 rail- 
ion cubic feet of water with only 529 640 cubic feet of stone work. 

The site‘of the dam must answer a certain number of requirements 
m \y found together. The transverse section of the gorge to be 
lammed must be as narrow as possible, so as to reduce the stonework re- 
ared, Up stream the bed must open out so as to form a large basin, other- 
fisc the cost per cubic foot stored will be excessive. Care must be taken 
lotto flood valuable land, houses, or roads, as derivation entails consider- 
ate expense. The durability of the work depends as much on the nature 
if the soil and the bed as on the walls. The soil must be resistant both to 
impression and undermining, with neither faults nor clay pockets, which, 
a time, would ruin the wall. A geological study by means of borings is iu- 
lispcnsable. 

The geological study made for the Cher dam gave most satisfactory 
lesults ; the bed was of very hard grey granite, there was no fear of faults, 
ind the perpendicular fissures could easily be stopped up. Care must be 
taken to ascertain that, in the area to be flooded above the dam, there are 
lio leaks through which the stored water may escape. Once the desired 
pte is found the wvuk may be proceeded with. The density of the stone on the 
kite is determined by direct weighing, and it is tested for its degree of porn- 
fey, its permeability, its resistance to compression, strain, etc. The density 
f the stonework may be established by a very simple calculation. The stone 
f the Cher dam weighed 2670 kg. per cubic metre. The mortar, containing 
30 kg. of hydraulic lime per cubic metre, weighed 1900 kg. jx-r cubic metre, 
he usual proportion of mortar in stonework is 40 % of the volume ; this 
as deducted for the density of the stonework ; 

{2.O7 X 0.6) + (1.9 x 0.4) =r 2.36. 

Calculations are then made of the necessary measurements of the trails- 
rae section of the wall at its highest point. The form most generally 
sed for the transverse section of the wall is that of an isosceles rectangular 
dangle, whose vertical side represents the up-stream wall. I11 practice 
^ 5 wall has a slight batter (0.T0 to 0.20 per metre). The size of the coping 
f the wall depends on local conditions (4 to 10 metres). The construction 
a very thick stone base, firmly built into the ground at the founda- 
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The conditions of resistance which the construction must fulfil] * 
laid down in a circular of the French Department of Agriculture under dat 
June 15th., 1897. The essential conditions are : 

1) The Impossibility erf slipping in a horizontal direction, that U to say, the weight 
tbe stone work must be greater than the water pressure ; 

2) The limitation of the maximum compression stress in one point of the tlwn-q,, 
wall: In practice the compression stress may without daa^r reach */»<* the breaking stft 
The compression stress of stonework may conveniently bclimltetl to 12kg. per square cenii^ 
in dam walls not excelling a height of 30 metres, but, for constructions reaching a height 
70 and 100 meters, at least 1 5 kg. per square centimeter may he allowed if the soil at the foe 
dations is very resistant and the materials of good quality . 

3) The stones ol the up-stream wall to be subjected at the joins to a minimum comjjti 
sion at least equal to the pressnre of the under -current. This condition, which is »«wk 
to prevent cracks in the construction, (s sometimes fulfilled by increasing the thicks 
the construction. 

The stonework of the up-stream wall should be as watertight a 
possible. For this purpose the Cher dam was first covered with a 3 cit 
thick coating of Portland cement mortar containing 600 kg. of cement pt 
cubic metre of sand. Over this was laid a thick layer of coal-tar, covere 
with milk of lime to prevent too great an absorption of heat by the Mac 
colour when the reservoir is empty. These measures seemed sufticier 
for a 47 metre wall. The down-stream wall was simply pointed. 

The dams are based on the arc of a circle with a radius of 15a to 2c 
metres, the convexity being turned up-stream. This arrangement ha? t* 
advantages: 1) to build the construction let in two sides of a gorge, like , 
arch, thus gaining increased resistance ; 3) to close any possible open:: 
of vertical fissures produced by the expansion and contraction of them; 
sonrv under the influence of the heat of the sun. 

Though the construction is influenced to a certain degree by local m 
ditions, it varies very little on the whole. 

A description of the building of the Cher dam. begun in July 
finished during 1909, is given and may serve as an example for the omstnic 
tion of stone dams. 

1000 - BlftSting Ditches. - Mrmnocx. If. H,in Montana Azrieultural Collide 

Station, Circular No. 33, pp. b. t\ R s. 7. Bozeman, Montana, February, i?i'> 

The circular describes the blasting of drainage ditches on the Bomna 
Experiment Station farm between the years 1913 and 1915, and gives pm 
tical details of the work. . . , 

It is particularly in gravelly and rocky soil that ditching is 
and that blasting may be carried out to advantage. 

Preparatory to starting the work all the brushwood is deami 0 
Holes are then dug 22 indies apart. Experience showed this 
be the most satisfactory ; if it be less there is unnecessary waste ot exp> 
sive, if more some of the charges misfire. Two sticks of 60 % ' 

dynamite are placed in each hole, which arc dug by steel bars 2 Vs ^ 0 : 
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Liven ^ the earth to ™ thin 4 or 6 inches of the surface, and withdrawn 
3ther by hand or machine. 

To prevent the holes from caving in, tubes made of i inch galvanised 
rofl pipe are inserted and the charge passed in through them. The pipes 
ire then withdrawn. As the holes fill with water no further tamping is 
pessary. About 25 holes arc exploded at once, the middle hole being 
used as the primer and joined to the others by a waterproof fuse. An 
Jcctric detonator may be used. 

Tlnee men are necessary for the crew. The channel made by the ex- 
plosion is 2 to 3 feet deep and 5 t° 7 fe^t wide. After blasting, the cliannel 
is cleared out by hand. As dyanamitc freezes very easily, the work must 
be done at a suitable season. 

The following comparative expenses of making oj*n <1 itches were 
draws up from the Station accounts : 


Hand 'lug ditch 
Blastwl ditch 


t liaa'l labour, im*xjM.*Tienud 
i hand lid* tur, experienced 


* 335 1*1 r.xl 
$ 3.10 . * 
i 2.36 » , 


Blasting ditches by dynamite has jiroved both practical and econo- 
mical under the conditions existing at the Station. No piles of dirt are 
eft along the bank, thus ensuring a good flow of surface water. The 
igures illustrating the circular show that the ditches may be made very 
egular, and allow the comparison of work carried out by a ditching 
aachine and that carried out by dynamite. 


ooi - Drainage^) Itches excavated by means of Internal-Combustion Engines. — 

Sec No 1033 vf this Review. 


00: - Experiments In Inigated Crops in the United States, - 1. know, n„ Management 

llf Ifitvl, iti BkJfrfm of the A^neultuun Experiment Station of Xibntska, Vol. 

XXVU, Art. IX, Bulletin No. 152, u pp, u tables, Lincoln. Nebraska, June 1915. — 

II. Harris, F.8.. The Itri^.itlun uf Potatoes, in Utah A’ttcnllural Experiment Station. 

Bulletin No. 137, 20 pp , s fig. -f t plate . Logan, Ttah, lime 19:7. 

I. — Experiments carried out for 3 years at the Scott bluff Experimental 
anti, Nebraska, by the University of Nebraska in cooperation with 
lie U. S. Department of Agriculture, on about 30 acres of land capable 
{ irrigation, in order to determine the value of autumn irrigation in increas- 
ig spring crops. 

In the region under consideration, the rainfall is very small and it is 
KTefnre necessary’ to irrigate the land in the spring before sowing. The 
hject of autumn irrigation is to store up water in the soil for the use of the 
: irm 8 cro pS- Oue advantage of autumn irrigation is that the soil has an 
pportunily to freeze and thaw during the winter, thus aiding to produce 
letter tilth in the spring. If the water n evenly distributed, autumn irri 
ftion is very beneficial. 

Compared with the plots which were not irrigated in autumn, the plots 
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irrigated at this season gave excellent results ; the average crops during 
period of 3 years being as follows : 

Wheat: 5 5 bushels per acre. 

Barley : 7 bushels per acre. 

OoO: ix bushels per acre. 

The averages for a 2 years' period were ; 

Maize: 10.6 bushels per acre. 

Sugar-beets: 1.6 tons per acre. 

Potatoes : bushels per acre. 

The laud for the experiment plots was broken out of the virgin sod dur- 
ing the autumn of 1910 and irrigated after ploughing. It was necessary 
to work down the land previous to irrigation. In 1911. and in succeeding 
years, the land, being light, was irrigated in the autumn and ploughed as 
soon as it was dry enough. It was found that land irrigated in autumn did 
not require as early irrigation in the summer and thereby saved considerable 
labour at this time of the year. The cereals received 2 irrigations, the maize 
1, and the beets and potatoes 3. 

Potatoes . — In 1912. an experiment was begun to determine 
the best method of irrigating potatoes, taking also into account the method? 
of cultivation, labour, and water requirements : 

So far, this experiment has only furnished useful data concerning irri- 
gation. 

The usual practice has been deep cultivation and ditching ; the culti- 
vation is often from 5 to 8 inches deep, and when the potatoes are properly 
ditched, the ridges are over 1 foot high. In common practice, every nnv 
is irrigated throughout the season after irrigation once becomes necessary. 

The 5 methods of applying water in the experiment have been : 

1) To irrigate every row, keeping the soil moist, and the plants in j 
growing condition. Yield : 296 bushels per acre. 

2) Not to irrigate until the plants require water, then to irrigate evov 
row and irrigate according to common farm practice : Yield : 270 bushels 
per acre. 

3) Irrigate every row, but permitting the plants to suffer between 
irrigations. Yield : 234 bushels per acre . 

4) To irrigate alternate rows at such times as the crop requires mois- 
ture ; at the second irrigation the skipped rows are irrigated and the pu j - 
viously irrigated rows omitted. Yield : 239 bushels per acre. 

5) To irrigate every other row throughout the season. Yield: 215 
bushels per acre. 

Under the usual method, it required approximately 2 hours and 30 mi- 
nutes to run through rows 264 ft. long. Where water was run in alternate 
rows, it required 5 hours running, and then the soil was not in as good con- 
dition as when every row was irrigated. 

II. — The experiments in the irrigation of potatoes at the Greenville 
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jetiment Farm, Utah, lasted for 5 years. The soil is a well drained uni- 
Q clay loam to a great depth. 

The Bulletin analysed passes in review most of the literature dealing 
hthe subject. The results of the experiment are summarised as follows : 
The highest yield of potatoes was produced where small, irregular jrri» 
ans were given. 

One inch weekly, or a total of 12.8 inches during the season gave a 
ier yield than any other treatment. ' ' ° 

When as much as 96 inches of water were applied, the yield was less 
1 where no water was given. Watering the land after planting the po- 
es and before the plants were up, reduced the yield below that where no 
jation was given. 

’Where but one irrigation was applied, it gave test results if applied 
r n the potatoes were in full flower. The second best stage was just as 
|ers began to form. 

Discontinuing irrigation during the rapid growing season, after it had 
>e begun, decreased the yield. 

Excessive moisture, or that applied late in the life of the plant, increased 
relative production of vines. The relative number of tubers per hill 
i increased by early irrigation, whle the relative size of the tubers was in- 
deed more by late water. 

FTeight of vines was affected much less by the treatment than yield of 

Tk experiment brings out the importance of an even supplv of soil 
sure during the middle portion of the life of the potato after the tubers 
.km form, and before they begin to ripen. 

- Lime on the Farm in New South Wales, Australia. - guthrir, k. b,l 0 D^t- 

ntm i Agriculture, Sat South Wales, batmen' B ulldtn No. 115, pp. 31. Sydney, July un;. 

In-tnictions of a monographic caracter upon the different uses of lime 
wjctical agriculture. 

Aiu r having set forth the advantages of liming, and the lime content 
ic South Wales soils, the writer considers the different forms in which 

* applied - carbonate of lime - agricultural , or mild lime (contain- 
wut $ 2 per cent, of lime) ; this is the name given locally to the stone- 
jkt has not been properly burnt - gas lime - residual lime from 
va'iic generators — spent lime from tanneries — wood ashes and plant 
s “ gypsum — basic slag. 

Th, 1 residual lime from acetylene generators contains from 36.19 to 
1 Percent, of lime. It can be used in a fresh state, while gas lime must 
^sed to the air for some time before being applied. 

• sample of spent-lime from tanneries contained in addition to an ap- 

ailh) uiu of nitrogen and traces of phosphates and potash. 49.5 % 

' a 11111 hydrate aud 26.0 % of caftimn carbonate. 

Among the Australian ashes analysed, the case of the ash of Crimea 
3 (■ ) is exceptional . This contains 95 pc r ce nt . of pure calcium carbonate. 
m is of great value in neutralising the carbonate of sodium which ren- 
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ders soil or water, alkaline and caustic. The wnter mentions as ^ 
meat in which the alkalinity of a water estimated at 35.28 grams of * 
carbonate per gallon was reduced to one half after 24 hours, and to , 
« ta C dan after which the decrease was very gradual. 

Xhe Writer gives the amount of lime to be used for liming and sets f< 
the bad effects of lack of time in the soil, and of its excessive use or mis 
He then deals with the other uses of lime on the farm t in the jormatio 
£. compost heap - as a fungicide or insect.cide whether alone, or mi 
withother compounds, orin theform of gypsum - for softenmg water** 
hardness is due to the presence of calcium carbonate - for making ** 
wash - for waterproofing corn-sacks - for making artificial stone. 

The writer concludes by expressing his hope that the present tratisj 
concessions for agricultural lime will be extended to all forms oflimei 
for agricultural puqxjses in Australia. 

3oo 4 - The Composition of Army Stable Manure. - w— E 

peri mental Station), in Tk* Journal of ths Board of A K »cultur<, Voi. XX1J1, N 
pp. 1053*105?. Loudon, 1917. . , . . 

In manv parts of the country. Army stable manure in being prod 
in considerable quantity. Several samples of this manure have been, 
lvsed at the Rothamsted Experimental Station. Ihe results obtained 
summarised in the following tables, which also show how tins manure « 
pares with ordinary manures. 

Percentage Content of Army Stable Manure in Comparison 
with Farmyard Manures. 


Army stable manure 


Fnrm> aril miustt 
Rothdinstri 


Composition 


Organic matter . . ■ 
Mineral matter .... 
Moisture. 

Total dn matter. . 
Total nitrogen . . • ■ 
Nitrogen as ammonia. 
Potash .... 
Phosphoric add 


8 




Farm 


mouths 

oid 

Old 

New 

New 

Stable 

manure 

Cakrfed 

*>:% 


21.1 % 

w.'»% 

2 °-5 % 
4-*> 


M-I 

MI 

iO.S 

41.4 

r. 0/ 

. 66’ 

47.6 

47° 

3‘>i 

74-*> 

7 2 - /o 

. y \.» 

5M 

53 0 

<»<),»> 

as » 

27-4 

. 0.524 

0.563 

0.470 

0 475 

0.442 

0.7 7 

„ »K 

. 0.105 

O.I 40 

0. 1 «*» 

0. 1 26 

0.10 

O.I- 

O.60 

ft.h'2 

0.04 

o,«7 

0.53 

0.-3 

. 0.20 

0. n 

0,40 

0.41 

0,24 



From these figures, it is evident tU army stable mannri- is vv^ 
being at rich as ordinary farmyard manure in nitrogen, though u • 
uootl cake-fed manure. The Army horses are well fe 1 1Vv 
are rich. Unfortunately, from the farmer's point of vnw, the >.• ' " 



L-jd primarily the making of manure, and consequently most of the 
rfjjiost, and it is therefore not as rich as bullock manure, made on an 
|\,v liberal diet, where the urine is saved. The Army manure contains 
Utter, though straw or peat is used, while the method of stabling 
^collection is such that the solid excreta constitute the larger part of the 
are . This is shown in the relative dryness of the Army manure ; there 
boWe ver, a large proportion of mineral matter, much of which is sand or 
it which has been swept up and is of no fertilising value. These impu- 
jes rose to 41 per cent, in one sample, the other figures being 13, 24 and 31 
rcent. respectively ; ordinary farmyard manure contain* about 5 per cent, 
nseqnently, the nitrogen, phosphoric acid and potash are not very different 
amount from the ordinary figures. The ammoniacal nitrogen content is 
pe r, while the potash content is slightly higher than in ordinary manures, 
as,' even apart from its organic matter and its nitrogen, Army manure is 
•dally valuable as a source of potash. In fact, 1 ton of it contains 18 
of potash and a dressing of 12 tons contains as much as 15 y 2 cwt. of 
j n it or 3 x /i cwt. of sulphate of potash. 

the condition of the manure is all that could be desired, as it is in a 
flv-dividcd state in which it can easily decompose in the soil. It should 
3 be noted that there is not much difference between old and new samples, 
is the case with farmyard manure. Horse manure exposed to the air 
*5 less nitrogen than farmyard manure. This is partly due to the cir- 
ustance that the dumps are made as compact as possible in order to check 
breeding of flies and to economise space, and partly to the lower proper- 
n of ammonia present in Army horse manure which therefore does not 
Eer so great a loss on storage. Another fact may be the actual fixation 
nitrogen (1). 

The price of Army horse manure in England varies usually from about 
. 1 ! 2 rf. to 1 s. 4 d. per ton. In one place it is 2 s. 6 d.. but even so, it 
heap, for it is worth at least 5 5. per ton on the farm. In view of the high 
ueof this manure, its use is to be advocated wherever the transport con- 
nils permit . 


5 ■ Value Of DUCk K&nure. — Murk l.ant f.'tprcsj .iznculiurtU Journal, Vui. 117, No. 
u'-i, i>. 4 <j 5 . 1>»d'Utu, mi 6 (a). . 

The high value of duck manure is recognised by those who have kept 
ks, but does not appear to be appreciated by farmers generally. Upon 
question scientific observation is needed, but those who keep large nunt- 
> of ducks bear testimony to the remarkable improvement in the herbage 
lasturcs upon which the ducks have been thickly kept for one season, 
their practical experience leads to the conclusion that the mammal 
ft is felt for three or four years. In some instances the number of 
h kept is so large that the grass appears to be entirely eaten off, and the 

'■i Sec fi. September 1^17, Jfo. 707. (£<#.) 

i) Cf. Storks, F. II. Agriculture in Smr of its Relations with Chemistry. Y<» 1 . 1 , Seventh 
P New YnrV, 1905. C£J.) 
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earth is quite bare ; the grass, however, springs up luxuriantly the foi^ 
year, the manure apparently favouring the finer grasses. Hence ducks * 
have an economic value in the improvement of pastures, apart from qqvt 
fit which they may yield. Upon farms where fresh ground can be used 
the ducks annually they may take the place of larger stock, and avoid 
necessity of using so much artificial fertilisers. 


1006 - A Mew Source of Potash in England. — 1. Cranrield, Harold, t„ an« ^ 

of Potash, in The Journal of the Board of Agriculture, Vol. XXIV, No. 5, pp, 

— II. Blast Furnace Dust, Ibid., p. 184. 

For several years, it has been known to chemists that flue-dust a 
gases driven off from iron blast furnaces contained an appreciable percents 
of potash, but only recently has the suggestion been made in England t{ 
these by-products might be of value for agricultural purposes. Thesugg 
tion was due to the sudden cutting off of the German exports of pota? 
salts which had hitherto been the most important source of the potash 11; 
by British farmers (r). 

The writer has made a preliminary investigation of the flue-dust fr 
several blast-furnaces in the Midlands. He found that the ironstone vt 
which the furnaces are partially fed contains a small percentage of pota 
3 samples on analysis gave an average of 0.2 per cent, potash. Potasl 
also present in the fuel, one or two analyses of coal and coke giving figv 
ranging from 0.15 to 0.4 per cent, of potash. The enormous heat at the has 
of the furnace appears to break down the potassium silicates, potassium ox:< 
in the gaseous state being formed. This, in turn, reacts with sulphates aa 
chlorides present, producing potassium sulphate and potassium chlorid 
These potash salts condense in the cooler regions and pass up the fumai 
in the form of fine dust. The particles become coated with carbon and pa 
into the main down-flue. At the bottom of this is a cavity which retains tl 
greater bulk of the dust (about 75 to 85 per cent. ) in the form of a coan 
black powder. The finer particles, which contain the greater proportk 
of potash salts, are carried to the round boilers where the flue-dust is d 
posited. It is brick-red in colour, and somewhat finer than the black du- 
Many of the later-deposited flue-dusts are cream-coloured, and very bi 
ky. They constitute the richest source of potash. 

The analyses of the writer give the following data for these differs 
products : 

Total Water -*olubkr 

add soluble potaib potash 


Black dust {5 samples) 2.97 — 5.T2 % 

Red dost (2 samples) 7.38 -- 8.50 

Cream dust {2 samples) it. 82 — 15.89 

Grey dust and light brown dust 

(3 samples) 7.10 -- 12.46 


1.23 — - 2.01 
4.68 — 5.92 
3.60 — 0.25 

3,82 -- 5.88 


( 3 ) See the papeT by R. J. WY90R, American Institute of Mining Enginer ' , Fcbn: 
1917, quoted byt he writer. See al«o R. 1916, No, 623, 
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The black dusts contain insoluble ferrous compounds. Insoluble sui- 
tes are also present, and occasionally soluble cyanides, sulphites, 
j n( j even free alkali, in which case the dust should be avoided for agri- 
‘ultaral purposes. The red dusts are rich in ferric oxide, while many of the 
’jeam dusts contain either free lime or calcium carbonate. All are rich in 
Silica and silicates. The jxitash exists mainly as potassium sulphate with a 
^nailer proportion of chloride, the remainder being in an insoluble form. The 
availability of the latter is a subject for urgent investigation. The amount 
soluble potash varies much ; in samples examined by the writer the varia- 
[ion was between 50 and 70 per cent, of the total potash. After extracting 
the fin? dust with hot neater, evaporation of the extract yields a white re- 
sidue which contains on an average 70 to 80 per cent, of potassium sulphate 
md chloride, corresponding to 40-42 per cent, of potash (K, 0), the prin- 
:ioal impurities being sodium chloride and calcium sulphate. 

The writer gives a rough approximation of the total amount of potash 
rhich could be obtained from the blast furnaces of Great Britain. 


Number of furnaces in full blyst 

Tons of flue dust products! pc-r fuvm.oi \h t week . 

Black, with 2 per cent i* tash ... 20 

Red, with 7 per cent, potash 5 

Cream, with :o per cent, pori^h 1 

Total of tons erf potash produced prr furnace j.ier ueek 0.^5 

Total of tons of potash produce,] per furract ]>er annum ... so 


This would give for the whole of Great Britain a total annual production 
f 15 000 tons from the blast- fu m ice dust, of which at least 50 percent, would 
epresent soluble potash. Tib- write r then fore considers this to be the most 
mpnrtant source of |v»tash yvt discovered in the country, and until arrange- 
ments can be made an<l plant erected for the extraction of the water-sol- 
iWe potash salts, the raw fine dust might be utilised on land which has 
ecome very deficient in potash during the last 2 years. 

It is evidently on account of these facts that the British Ministry of 
filiations has issued an order dated August 7. 1917. to the effect that no 
else n shall buy, sell, deal in, or dispose of any bla-d- furnace dust, except 
ndfci and in accordance with the terms of a licence issued on behalf of the 
Gnistct of Munitions by Ihe Controller of Potash Production. 

«7 - Production of Nitrates by the United States Government — r Nitrate supply 
Committee Recommendations on Synthetic Nitric Acid for the Government with Reports 
M» Various Methods. The Journal of Industrial and Engineerin': Chemistry, Vol. 9, No. 9, 
PP- S:o- 8 .(i. Easton, IV. September i, lot 7. — II Pr,xiuction of Nitrates by the Govcra- 
”'ert Sr-etkJ.'.N.S .Vol X 1 ,VI. No 1 1 Ss, pp 550*;^. Umaister. IV, September 1 1, tot 7, 
The United States War Department gives an account of its preparations 
■r the production of nitrates in accordance wnth a report filed by the Xi 
ate Supply Committee. 

The Nitrate Supply Committee, appointed by the U. S. Secretary of 
■ ar, was under authority of a provision in the national defence act for an 
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investigation “ to determine the best, cheapest and most available means f 
the production of nitrates and other products for munitions of war J 
useful in the manfacture of fertilizers and other products 1 '. 

The general recommendations, dated May n, 1917, of the Kii n ^ 
Supply Committee are reported as follows : 

1) The* Committee, appreciating the offer of the General Chemical Company, 
that the govemmertt enter into negotiations to acquire the rights to use the syntVtj 
ammonia process of that comjxmy. 

’) That contingent upon satisfactory arrangements with the General Chemical Compm, 
out of the I20 000 »kk> nitrate supply appropriation such stun as may be nettle, 3, now ^ 
mated at $3 000 000 be placed at the disposal of the War Department to be used in buiJdin, 
a synthetic ammonia plant, employing the said process of the General Chemical Company 
and of a capacity of 60000 pounds of ammonia per cj-hmirday. the said plant to be localol ii 
a region where land, water, coal and sulphuric add are cheaply av;ulabk\ where good tr^ ts 
port facilities exist, and where the proposed new powder plant of the government cu 
be properly located. In the opinion of this committee all of these conditions just enumerate 
are best fullillcd by a location in southwest Virginia or •->me contiguous region. 

3) That out of the* f 20 000 oo<> nitrate supply appropriation an amount now estimate 
at $000 000. or as nnteh as may be needed, t>e placed at the disposal of the War Departs^ 
to be used in building a plant for the oxidation of ammonia to nitrir add and the coneen 
t ration of nitric acid, of a capacity equivalent to 24 000 pounds of 100 per cent, nitric ,-ieU ]• 
a m - hour day, the said plant to te located in the neighbourhood ufth« aforesaid synthii 
anunonia plant and the projiosed new powder plant »rf the government. 

4) That the War Depat t men t pn eml at the earl test possible tlate wit h the ei <nstrneri 
of the oxidation plant and, contingent upon a s.Ulsf n tnry arrangement with the Gein-r.pl 0 
iniciil Com piny, also with the synthetic ammonia plant, and that the government givrsi 
priority orders as will secure from contractors prompt delivery of the materials andrs 
construction of the structure mid machinery needed fot those plants. 

s) The Committee, appreciating the offer of the Nitrogen Pro huts Compuiy gr.mtir 
in this country, to the govern matt, under certain conditions the right to use the so-cnHum 
ch£r process for the production of sodium cyanide and ammonia, recommends that a for 
of contract, drawn vsith the advice of the legal authorities «>f the government, such as tj® 
that com ;wny no guaranty or exclusive rights in the process, or in its future devdwpiae 
heyond those which the company's own pitents give toll, be entered into with the Sitros 
Products Compuiy, and thiit experi mentation looting toward the industrial develvn^ 
the Hccher process for Iht production of ammonia be at ouce proceeded with. And. forth 
th.it contingent upon a satisfactory arrangement with tin* Nitrogen Products Comp my, a ^ 
not to exceed Imoooo be allotted for Ibis purpose out of the 9 20 000 000 nitrate supp 
appropriation. 

6 j That out of the 1 20 uoo t _* * • nitrate supply appropriation t 100 000 be ma<k ;ivi 
able for the active prosecution of investigations of princesses for the industrial pnxiuciwc 
nitrogen compounds useful in the manufacture of explosives or of fertilisers, and th.it the 
invest tuitions be planned and supervised by the War Department. 

7) That in order to increase the production ot ammonia and toluol the govern imnt pn 
mote the installation of by-product coke ovens bv directing that priority l>e given in ihepc 
duction, delivery, and transportation of the materials and ptrts needed in their const ntetia 

8) That the decision as to more extensive installation of nitrogen fixation protf*f 
and water power development in connect ion with them be postponed until the plants abo' 
recommended arc in operation or until further need arises. 

ul While the preceding recommendations include all the measures th.it can m** 1 ®* 
eiously be taken for the fixation of nitrogen and the oxidathm of ammonia, it is the cjhkn 
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^jtnmlttce (hat the immediate accumulation and the permanent maintenance of an 
^ feSff vf, not lew than 500 000 tons of Chile salpeter, is the measure most urgently ne- 

jssafv. 


Nitrate Supply Committee comprised U. S, Army and Navy 
gy erS( representatives of the Bureau of Soils, U. S. Department of 
■ cll lture, of the Bureau of Standards, U. S, Department of Commerce 
0 f the Bureau of Mines, Interior Department, as well as scientific 
In and engineers. 


The Presence of Arsenic in Hops, In the United States. — STocraiacER, w. w. 

physiologist In Charge of Drug-Plant and Poisonous- Plant Invest! Rations, Bureau 
of pimt Industry), awl Coixiss, W. D. {Food-Investigation Chemist, Bureau of 
dn-mistry), in 0 . S. Dept, of A griculturr, BuiUtin No 568, Joint Contribution, /row 
ik Bum* of Ckmistry and the bureau of Plant Industry, Professional Paper . 7 pp- 
Washington, l>. C., August 8, 1^17 

Traces of arsenic having been occasionally found in consignments of 
,ps exported from America, the consignments were refused. This had 
bad effect on the production of hops in the United States, as the profit 
rgely depends on the possibility of exerting the excess of production over 
ie home-consumption requirements. 

Experiments made on sun-dried hops from various hop-gardens of 
regonin 1915, showed that, practically speaking, no arsenic was present, 
nalvses of the various sprays ordinarily used for fungus control (whale-oil 
ap. quassia wood, nicotine sulphate) showed that there was no possibil- 
v of arsenical contamination being derived fron them. On the other hand, 
e sulphur used for bleaching the hops produced 111 19x4 and 1915 usually 
ipearsto contain arsenic as an impurity. In fact, a large number of sani- 
es were found to contain more than 100 millionths of arsenic anhydride, 
is thus quite possible that hops treated with such sulphur could con- 
in about $ or 4 millionths of arsenic. 

It is jierfectly dear that the impure sulphur used for bleaching is the 
le cause of the contamination of the Imps with appreciable amounts of 
<*nk\ and this confirms previous supposition. 


<■9 - The Presence 0! Nitrites and Ammonia in Diseased Plants. 1. Boxcqvkt. 

l\ A . 11: i ke Journal of the American ChfwifjJ Vo!, XXXVIII, No. 11, pp. 2572- 

:17ft. Fusion, l\i. , Novcmlwr II Boncqi’kt, 1*. A., and BoNcguur, M., Ibid., 

Vol. XXXIX, No. 0, pp. ;oSS-;«miv Ioist»>u . Pa., September 1 1 7 . 

I. —This work showstbatintheextracted juices of plants infected with 
seases of the so-called physiological type, such a« curly leaf of sugar 
sts, curly dwarf of potatoes (1), mottled leaf of jvitatoes (2), mosaic di- 
aseof tobacco (3), the presence has been detected of nitrites and ammo- 
a which are sttppoied to be due to the reduction by bacterial action of the 
hates absorber! from the soil. 


!| ) s«' a trjM, N<», 57J. (2) firv also R ton*. N«v 1:2s. Sic P ]<> is, No. 554 

(Erf) 



Io8.| AGRICULTURAL BOTANY, CHEMISTRY aND PHYSIOLOGY Op 

This opinion is based on the fact that the presence of nitrate-re^ 
bacteria in the plant tissues runs parallel with the presence of nitrites* 
ammonia in diseased plants. 

It is also believed that lack of crop rotation increases the virulence 
the reducing bacteria and gives these organisms a better opportunity 
establishing themselves in the tissues of plants. By this tnta 
the crop is so much decreased that it might be supposed that the soil q 
depleted, whereas the nitrogen starvation is due to the bacterial acti v 
in the plants which brings about internal nitrate-reduction. 

II. — In the second paper, the facts reported seem to corroborate thi-ifl 
of nitrogen starvation of plants by the bacterial reduction of nittalest.fi; 
trites and ammonia, after they have been taken up by the roots. In 
these diseases, similar phenomena occur in the parts affected ; tj 
similarity is especially noticeable if the cell is considered os an m 
of life. 

The response to this stimulus is so strong as to manifest itself in biocl, 
niical. physiological, and even morphological, changes. All these u-s;*ms 
and adaptations apparently have in view the one end of supplying the i 
cessary nitrogen to the plant cell. This increase of biological activii 
however, ii in itself a pathological phenomenon. As the disease progress 
the symptoms of nitrogen starvation become more and more apparei 
till the plant finally makes no further progress in growth, but complete* 
life cvcle in a dwarfed condition, or dies before reaching maturity 

However, in plants inhabited by nitrate-reducing organisms such | 
Bacillus morulans, in sugar-beets affected with curly leaf, Strci>tocK{\ 
Solani , in potatoes attacked by mosaic disease, the biological, physio!.-.^ 
and morphological phenomena seem to work in harmony for the vi 
<c:rvation and increase of the nitrogen content of the tissue*. Fn* 
ration seems to be the aim and object of the oxidizing cnz\iiK> idw 
tend to neutralise the reducing action of the bacteria. The l: a 
niical phenomena appear to be the first to respond to th >tiir.v.i 
of the invader. Amongst these the fir*t noticeable are the 
and subsequent increase of the oxidases. The diastases also increase a: 
are localised in the tissues owing to the stimulus of the internal mho.: 
bacteria. The formaldehyde content increases noticeably in the jtiav 
diseased beetroot leave's * this phenomena, however, has not ^ct Kniis. 
ciently studied to jK-miit the drawing of conclusions. In the lravt->"f 
baoco plant? affected with mosaic, the starch content increases to e*mv<p> 
with tbx* greater chlorophyll activity due to the stimulus. Sug-u lx* 
affected with curly leaf have, as a niie, a higher sogai content in the r- 
than normal beets. Morphological adaptations, such as the redneri 1 ^ 
size of secondary organs, that occur after infection, seem to economise ■ 
nitrogen and preserve it for the more essential parts of the plant, MX) 
roots and leaves. The increased tendency to supply the plant wit i 
nitrates nece c sary for the building up of the tissues, s^em* to 
mrmstrated by the fact that the plant uses more water i>cr unit of dry ^ 
and also by the increase of the root system. The consequence of 
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jjj all likelihood, an increase in ash content which, if the plaut were normfil, 
ff0l ild mean most probably an increase in total nitrogen. The fact, howe- 
0 t that no matter how well the pla.it has succeeded in absorbing a surplus 
jf water from the soil, a deficiency of total nitrogen is found in the tissues, 
jHggesls the idea that the bacteria, in reducing nitrates to nitrites and am- 
monia, have wasted this necessary element, thus bringing about a disease 
? { nitrogen starvation. A disease which also seems to present all the 
rr phological adaptations to nitrogen starvation is the bramble leaf 
disease nf the vine (i), 

[0 io - Self-sterility In Plants. - Moore, c w.,in ru journal v{ Heredity, v„i vn», No. 5> 

pp Washington, May, 1917. 

The object of the work was to find some clue as to the nature or cause 
>f self-sterility, the term being taken to mean that the pollen of a flower 
5 not capable of fertilising the ovaries of the same flower, while being 
apable of fertilising the ovules of another plant. The distinction was 
uade to distinguish between plants having abortive pollen or ov ules, and 
fonts having self-sterile flowers. 

Various plants said to be self sterile were grown and the stigma and style 
rtre examined. The plants used for the experiments were Tradeseantia, 
Isike clover, alfalfa, and the Shirley pojipy [Pa paver r hoe as). 

On 1 2 plants of Tradescantia, 83 sclf-pnlii nations were made, but none 
f them set seed ; 26 cross -pollinations were made and all of them produced 
ted. A microscopical examination of the styles showed that , while the self- 
pollinated flowers showed good germination of the jsolU-n, yet the pollen 
nhes did not grow down the style. Self- sterility, in this case, appears to 
e due to failure of the pollen tubes after germination. 

Careful measurement of the diameter rtf the pollen tubes showed that 
rhilethe diameter of those from self-pollination was. on an average. 0.0216 
m.. it was only 0.0144 nun. in the case of pollen tubes from cro^-polli nation. 
Hiis difference in diameter was shown not to lie so great as to prevent growth 
f the pollen tube down the style, since the smallest tulie from a self- 
ollioation had the same diameter as the largest from a cross- fertilisation. 

The results obtained from the three other plants are shown in the 
Moving table, those from Tradescantia being included for the sake of 
omparisoi . 

Results of the self pollinations anj crosi-fuiHituitians. 

0<**-p.«ii matic*a 

Nn c.f | Percent 
flutrets , cl flmwis 
jv-llirts^cl i ftfUinjj «•«! 


'.p, 

hytwM 1 . 

I 2 

Sr 

0% 


1 0% 

Jai'c c!o- a .... 
Haifa 


M 

Us: 

UW 

i- 10 

U 5 ? 

$22 

21.5 

3 ».r 

Wrle. poppy .... 


"0 

8»i 

50.50 

'5 

Me 

!! It. I'it*. J 

VU. <VO ; K 

I'.JIO, \(*. 1 




U'-M 


S« Ifpollin-ilKn 

NumlK! of 

rUitt* Plants Nc | TVf,c:it. 

n«c«l flrvwers j of flower* 

JvHiniwI «m! 
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From the above table it will be seen that Tradescantia was compfet, 
lv self-sterile, while alsike clover, and alfalfa showed varying degree „ 
self-sterility. With the Shirley poppy, since but 84 /« of the crosses * 
seed it is posable that a number of the plants may have been cross- s teril e 
From a morphological standpoint the pollen tube of the angiospem 
has two functions : i) the transferring of the male generative nucleus ti 
the embryo sac, and 2) the function of growth, which is one of food assimi 
lation. In the manner of assimilation the pollen tube acts m a similar 

ner to the mycelium of a fungus. 

The writer next considers the theories put forward by various worke; 
(Compton Correns, East) on self-sterility, and thinks that Compton', 
hypothesis, that self-sterilitv in plants may be analogous with wheat wliicl 
is immune to the rust-fungus, seems very probable. ^ 1 he hypothesis ij 
that in the attack of immune wheat plants by rust, the tissue is mimwliatd] 
killed The fungus, being an obligate parasite, cannot live in the dea<, 
host tissues and so dies. Applying the analogy to self-stenhty the seif 
when tube is in a better medium for food assimilation, and therefore doe 
not crow so quickly as a cross-pollen tube where the medium is less suitabl 
to it The cross-pollen tube is assumed to continue growth in order tool 

tain a better food supply. J 

It thus seems that the greater width of the self-iwllinatedpolkiituba 
is due to the fact that the food supply is more fav ourable to the nmmshmul 
of a self-pollen tube than it is to a cross-pollen tube. On account of thi 
abundant food supply the l>ollen tubes did not lengthen but grew wide 
since thev were in such a favourable medium. By this hypothesis* 
is possible to explain most of the above data with regard to self-stem* 
and it is not contrary to any cytologieal evidence. 

,0.. - The Behaviour ol the Hybrids Avert* eativ. petal, var. Mr) 
Avert, s.tiv. nad . var. inermis. - /■**. M«>»> wait, 
in Journal "t Aemnttmd Krteatik. V..1 X.So 6. pp. »>««*. >1»« s *•«?• " 

"This paper contains a description of the F\ and F , generations oi act* 
between two subsides of oats which assess several contrasting chan- 
ters : Arena saliva patuta var. Victor and Arena saliva nuda var. mm 
The first of these is characterised by the presence of flowering glomes i, 
leae) which adhere closely to the caryopsis (“ hulled grain ). bv the biflnro 
spikelets. black colour of the glumes, strong awns, and a long, ju ra 
sparse, pubescence at the sides of the base of the lower gram. 

Arena saiiva nuda var. inermis has, on the contrary, the « » 
characteristics, loose-, membranous and detached glumes; mult#® 
spikelets ; white or light yellow glume colour ; almost total al*eticc 
awns, and absence of pubescence at the base of the gram. 

The F, generation is distinctly intermediate. In regard to the g 
both naked and firmly hulled grain, as well as “^mediate for^ 
found in the same panicle, and even in the same spikelet. The 
near the top of the panicle are either entirely naked, or ne J ■ 
those spikelets at the base tend to be firmly hulled. 
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gegaiding the inheritance of grain colour, there are some black and 
iome yellow individuals, in the ratio as 3 : 1, the black pigment thus being 
lonun&nl' 

In the / t generation, in addition to the two parental types (naked 
ind hulled), 4 intermediate classes with an evidently heterozygous charac- 
ter uere distinguished, The different forms present a simple Mendelian 
(relation of 1 : 2 : 1 

Segregation in regard to hull character. 

Hulled Intermediate Naked 


Observed 221 404 229 

Expected 21}. 5 42ft 213.5 


There is thus a good agreement between the observed and expected 
results. 

The same is the case as regards the grain colour ; here black is 
dominant in relation to white as the following data show; 

Observed bluck : White — (146 : suH 

Expected Black ; White = 64c .5: 213,5 

The ratio between the black and the white individuals is thus as 3 : 1, 

There is no correlation between the determinants of hull charactei 
and the grain colour. The ratio between the black and white individuals 
always remains the same in the hulled, intermediate and hull-less grain. 
This is clearly shown by the following table : 




Hullo 1 

iDtcrmcdialc 

Hull less 



[ Black | 

t While 

; j ill tek 

j While 

llUck j 

, White 

Observed . 



| Vi 

2w6 

i 08 

184 1 

i 

! 

1 15 

Expected . 


I On I 

1 51 1 

320.3 ; 

1 00 S j 

JtiO] 

| 334 


1 

Ratio 

s 

1 

ii t 

i i; 

3 

- 


As regards the pubescence at the base of the grain, this character is 
sometimes much more developed in some of the F t hybrids than in the pa- 
rent Arena sativa patula var, rider. The writer explains tins fact by assum- 
ing that the character of complete pubescence is due to the action of 2 fac- 
tors, A and T ; the first, A. which belongs to dremi sativa patula, gives a 
slight, thin pubescence; the second T. which is present in Arena saliva nttda, 
has no effect by itself, but in conjunction with A, it determines a higher 
degree of pubescence with a maximum in individuals homozygous for 
A and T. 
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Composition of F t Hybrids 


MtiU Gametes of F t 



lx_ 

AA 

AT 

TA 

TT 

£ 

a a |; 

! i‘ 

A A 

AT 

TA 

TT 


A A 

A A 

A A 

A A 

$ 

AT [i 

A A 

AT 

TA 

TT 

1 

AT 

AT 

AT 

AT 









TA 

A A 

AT 

TA 

TT 

? 

TA 

TA 

TA 

TA 

< 

- 



- J 



TT 

A A 

AT 

TA 

TT 


TT 

TT 

1 

TT 

TT 


Zy$ou* t ii Fz 


The I'\ hybrid, which 5 has the formula A A T T, produces 4 kinds oi 
gametes : A A AT T A TT, which, in /■*,. may give 16 combina- 
tions (see Table). Among these, one only, TTTT is completely free from 
pubescence ; all the others, in fact, have a factor A. "Out of 323 i\ indivi- 
duals, 300 were pubescent and 23 smooth (theoretically : 302.8 and 20.2), 
according to the ratio 15:1 

There is no correlation between the colour of the grain and the pu li- 
cence at the base of the grain. 

The quantity and quality (weak and little develoj>ed, strong and much 
developed) of the awns in crossing experiments depend, not only un the 
presence of sjiecial determinants, but also on the morphological constitu- 
tion of the lower flowering glumes: In naked forms (where the glume does 
not adhere to the grain) with membranous flowering glumes, the awned 
character can only appear when the determinant is present. Taking only 
the lyjies of hulled grain and intermediate hulled grain, the ratio of strong 
awned and of weak awned plants is as 3 : 1 (observed 245 : 77 ; existed 
.>41.5 : 80) 

'012 - Hybrids of Zea Ramos* »nd Zea tunicata t Experiments Carried oat 
In the United States. — CoLmra, O. N.,in J out ml of A^ricu.tmal Fnfanh, Vol IX, 
No. 11, pp. 3*3-395, Bibliography of 9 Publications. S plates. Washingti 11, June wO 

Zea ratnosa and Zea tunicata, both resulting by mutation from Zea Afiiw. 
are probably reversions from normal maize toward the general type of 
grasses, since they have lost the specialization that distinguishes maize from 
practically all other Gramineae. The writer crossed these two mutants 
in order to determine the nature and behaviour of their characters, with 
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, jj 0 pe that their combination might bring to light still other and latent 
Astral characters and help to give him a more definite conception of 
> ancestors and history of cultivated maize. 

’ The following is a summary of the distinctive characters of the two 
[taflts which were the subjects of the experiment : 
l - Zed ramosa : i) The female inflorescence is not simple, but 
jjpound and branched like the male. 

2) I11 normal maize, the terminal male inflorescence bears a number 
branches at its base. Above the uppermost branch the axis is continued , 
: h an abrupt transition into the central spike. In the Z. ramosa tassel, 

. branches are much more numerous and gradually decrease in size from 
i base upwards, the transition from branches to pairs of spikelets being 
perceptibly gradual. Zea ramosa is a recessive variation, with the 
finance of normal maize. 

II. - Zea tunicata : The glumes of the female inflorescences are 
sloped that each seed is either completely, or nearly, inclosed ; the 
d is thus tunicate. The progeny in self-pollinated plants are separable 
s 2 classes : 

Type a (Zea tunic aid a), like the female parent, with typical tunicate 
s and thickened tassels ; 

Type b (Zea tunicala b), with greatly enlarged tassels containing both 
Ruinate and pistillate flowers, and with the ear either aborted, or bearing 
Btly enlarged and usually sterile spikelets. 

| The ratio of the 2 ty]>es a and b is as */ 3 : 1 / 3 

The tunicata type b represents the original homozygous form, while 
jffiifh a represents the heterozygous form, a cross between normal maize 
(type li. 

hi 1914. at banham, the writer crossed Zea ramosa with Zea tunic at a 
i obtained (1915) 9 plants in the b\. Of these. 4 were tunicate, and 5 
mal. with no trace of the ramosa characters. The tunicata type is 
s clearly heterozygous. From 3 tunicate ears 326 plants were obtained 
sdi-jxdimation (in 1916) in the F t , and from 2 ears of the normal tyjw, 
slants were raised. 

The characters of these hybrids of the F t were as follows : 

The 82 plants from the normal type were divided into 2 groups : 05 
tnal and 17 ramosa, iti the ratio of 3 ;i 

The 32b plants •btained from the tunicate ears represented a completely 
inyennuis mixture of the characters of the 2 parents, but: 5 types 
la be distinguished : 1) normal ; 2) tunicata a\ 3) tunicata 6; 4) ra 
a; 5) tunicata ramosa. In the last group, some individuals presented 
entirely new type of inflorescence, where the tissues were still in an 
)n*onic condition and continued dividing; so that the ramifications 
it on being produced throughout the growing season, the result being 
'^te succulent mass without any trace of dural or foliar organs. 

The writer explains the numbers in which the various classes of plants 
ar bv the assumption of a comparatively simple gametic composition, 
8 J ves the following formulae ; 
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Tabi,e I. - Possible combinations in the F % ol the hybrid between 
Zea tunicate and Zea ramosa . 


Male gametes 0/ tbe F i 


\d 

9\ 

TR 

T R* 

r r 

V R' 


TR 

T R* 

t R 

r r' 

TR 

TR 

T R 

T R 

T R 
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tunicate a 
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T R' 

T R' 

T R' 
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T R 
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t R 

r r 

r R 1 

T R 

i r r 

r r 
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tunicate a 

| tunic ala a 
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1 TR 

! T R r 

r r 

r r' 

TR' 

j r r' 

! r r' 

r R f 

r r' 


1 tumcata a 

| tunuiita’famoi* 

! 

normal 

| tamti 


Zygote i of 


Table II. — Composition of the F t of the hybrid be tureen 
l Zea tunicate ami Zea ramosa. 


Number 
expected 
o( each 16 

C.ameth Coinp , *Wt»‘*Ji 

Characters of phoit 

Kxprctrd 
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I 
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2 
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1 

2 
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A 

TT'RR' 
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TTRR 
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2 

TTRR' 

a 
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I 
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tunicata-ranm* 
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2 
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» 

l 

I 

T^RR 
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to tunicata b, may be assigned the formula TTRR where T = the 
dote factor, and R = t he inhibiting factor wWchp revents the appear- 
J of the characters of Z. ramosa. 

The foripula assigned to Zca ramosa wouldjtben be TTR'R' where 
the absence of the determinant T and R' -.the absence of tte inhib- 
factor R. I he formula for Zca Mays would be T'T'RR t'nr 7,„ 

„ a (Zca tunicata x Zca Mays), formula TT'RR 
from the cross tunicata a x 2. ra«osa (made by the writer in 1014) 
* should be obtained 2 types of plants : TT'RR' and T'T'RR' neither 
lug of the ramosa type on account of the presence of R 
The hybrid T'T'RR', having the characters of ordinary maize produces 

U ° f ! T “ the *-« comber 

UTR - TR 7 R - TRTR TRTR - of which the 3 first are 
rmal (ordinary type) and the last is the ramosa type. 

The h > hn d T T'R R ' (iumcala ay will give, on the contrary, 4 different 

, D f ™ ,T n . T a ° d > m the 16 different com- 
jiatwfis (see Table I). Alt the plants either heterozygous or homozy- 
Bsfor R and homozygous for T would be normal. All plants homozv- 
hs for R vou d be ramosa. Those heterozygous for T, and with at 
1st one R, would be half tunicate (tunicata a). Those homozygous for T 
d with at least I R, would lie full tunicata (tunicata l). 

I11 fable II, the 326 individuals of the F t obtained in 1426 (self-pollin- 
Kl cars of the type tunicata a) are divided into different categories Next 
the expected numbers are placed the observed numbers ; the two values 
respond almost exactly. 

The writer had hoped in the course of his experiments to be able to 
imlualise and define new ancestral characters winch would enable him 
reconstruct the original ancestor of cultivated maize', but from this 
at of view the results were negative; for the hybrids only showed a 
apictely heterogeneous mixture of the ramosa and tunicata characters 
x no phylogenetic value could be attributed to the grotesque inflnres-' 
«*, mere monstrosities, mentioned abAve. The writer’s careful ex- 
iments, however, allow us to form a clear idea of the nature of the two 
tants, the one. ramosa. recessive, the other, tunicata, dominant, as com- 
ed with the normal The result nf crossing these two mutants has 

nto show that both behave as imiej indent Mendelian units according 
1 ijpothesis put forward by the writer and corresjxmdinj; exactly to the 
. ditions observed in the course of the experiments. 


If 0Uf 0 *** m ^ DeseewUnts of a Natural Hybrid of Two Varieties 

! ™*«0/ir* vulgtris, in Sweden.™ hvsmma, j,.«x ..nd Akmoiak, a., m 

tf ’ i a 1 i Tidsknit, Year XXVII, gj 3. pp. u 5-121. M.dttio.1^7. 

Aiming the descendants of a pun* line of dwarf beans with chocolate 
l,red H ( L ' d (iso^ted from a plot of the " Prinzess” variety with vcllow- 
therc noticed, in 1913, a plant which was distinguished bv 
' 1 rt >rown ^owr From this plant, clearly a heterozygote, 3 different 
wen- obtained in 1914, namely: 
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6 individuals with dark brown seeds, like the parent plant, 

4 Individuals with yellow-brown seeds, like the original vnriety. 
1 individual with chocolate coloured seeds. 


In the following generations, F t (1915) and F $ (1916), these characH 
were carefully studied in order to ascertain whether they remained const 
or broke up into two or more groups in accordance with constant muneri 
ratios. 

The principal results of these investigations may be summarised 
follows : 

I) The dark brown colour of the seeds of the mother plant rema 
constant in some of the descendants, but in the others it breaks up j n 

a) dark brown and chocolate colour, or 

b) dark brown and yellow-brown, or 

c) dark brown, chocolate colour, yellow-brown and yellowish- while. 


2) In plants with chocolate colour seeds, this character is fit! 
preserved, or else it breaks up into chocolate colour and vdlowij 
white, but individuals with dark yellow seeds are never produced. 

3) The dark yellow colour either remains constant or splits up in 
yellow-brown and yellowish-white, according to the ratio 3*1. 

4) The yellowish- white colour remains constant. 

The author explains these phenomena by the existence of two (id 
minants, 0 for the yellow-brown (characteristic of the “ Prinzess " varied 
epistatic for the yellowish -white substratum, and C for the chocolate mla 
The gametic composition of the various types when hnnmzygotic shot! 
therefore, be: 


CCtiQ . . * . <Urk brown seeds. 
CCk . . chocolate colour seeds 

ccOQ . . yellow- tiri mn seeds, 

ccjg . ... yellowish- white see* Is. 


If ccOO is crossed with CCg*. the hybrids of the 1st. generation v 
have the formula CcGg (this was the case with the dark brown seed* 
in 1913). In the 2nd. generation, as may be seen from the append^ 
gram, there may be four types ; 1) with dark brown seed; :} 
chocolate colour seed; 3} wdtft yellow-brown seed; 4) with \vllmvidi-wt 
seed ; in the ratio 913:3:1- In reality, the yellowish-white tyi’t* 1 
absent, on account of the few plants studied and the rareiu ^ 0! 
combination 
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piagram of the various gametic combinations possible in F t . 
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„ The Effects of Age on the Hybridisation of P/sum sativum : Researches in 

Austria. 7,EDFTBiiAiTER, 1£., lr Ztitsihrifi fit/ VfL anzenzuehiun", Vol. V PI. 2, pp. 257- 

.5* Berlin, 1917. 

Two varieties of peas were used in this experiment : i) "Wunder von 
nerica " with green, wrinkled, angular seed ; 2) " Auslos de grace ", with 
How, smooth, round seed. Plants of different ages were crossed by ferti- 
le the first flower of u " Wunder von America " with the pollen of the 
s j flower (the oldest) of an “ Auslos de grace Four wrinkled, angular 
ads of a greenish-yellow colour were obtained, showing predominance 
the characters of the mother plant. This is also observed in the F t and 
, generations, as may be seen from Table I. 

Mtu-: I - Cross between individuals of different ages. Characters of the seeds 
and their distribution m / , and /- 3 . 
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The 7517 seeds of the 3rd, generation were all indistinctly anffl , 
32* were green and smooth ; 4 were yellow and wrinkled ; 1 only was V( L' 
and smooth. The dominance of the maternal group of green, 
seeds is, therefore, evident. 

If, however, individuals of equal ages {first flower of both parents! * 
crossed, the results given in Table II are obtained. 


Tablk II. — Cross between individuals of equal ages. Characters of (he S( 
and their distribution in F t and F t . 
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Table II shows that, in this case, the paternal characters (smooth v 
low seeds) become dominant. 

The age of the individual, therefore, has a quite definite influence 
the phenomena of hybridisation. The characters of young iudividua 
usually recessive, tend, when crossed with an older one, to assert themseh 
gradually more and more till, finally', they become completely domra: 

1015 - The Improvement of Native Vines by Crossing and Selection In the Unit 

States. DkarinO, Cf^SLrs, la ibe Journal of Heredity, Vot. VIII, NV^pp.d 

4.14, fig. 10-1S. Washington, D. C , i-,tT 

In the South East region lying between the slopes of the Appalachii 
Mts. and the Atlantic Ocean. cultivated varieties of Vitis viniieru will n 
grow, on account of the want of soil drainage, and the moisture and vsec 
sive heat. The only vines that succeed are some tyj>es of native via 
known under the generic name of " Muscadine Grape" and 1 K.loiiging 
the two species V. rotund if alia and V. Mumsoniana. In addition to t Sa 
adaptation to the climate and unfavourable conditions of their enviro 
ment, these vines are also distinguished by the following characters: 

1) Vigorous growth, and special resistance to diseases and insect 
z) late and prolonged blooming season which insures u regular emu ai 
uniform yield ; 3) productive jjeriod of ido years, or even longer. 

On the other hand, however, these vines have small hunches, the fn. 
has a low sugar content, the pips are targe, and what is of more iinp>itaiK 
the plants are dioecious, which reduces the percentage of fruit set. Hi 
a view to improving the production of grapes used for wine-nukint! $ 
for the table in North Georgia and the neighbouring zones, the bureau 
Plant Industry of the Department of .Agriculture of the United Sut 
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jgrtook a series of experiments and investigations in the vineyards 
]ojigin£ to the Willard (N. C.) Agricultural Experiment Station. The 
^ts hitherto obtained have been most promising. The object of these 
jdies was twofold : i) to improve, by means of crossing and suitable 
gttion, the cultivated kinds of Muscadinia, and 16 eliminate undesirable 
peters ; <2) to try to cross Muscadinia with Vtris v 'inifera, with the in- 
ct jon of uniting in a single tyjje the excellent qualities of V . Vinifera 
l( j the resistance of the native vines to bad climatic conditions. 

A. - Improvement of native Vines. One of the most striking 
gialts has been the creation of self -poll mating kinds with complete, 
^aphrodite flowers which allow of a type with well-kncwn fruit 
matters being multiplied without any recourse to a male plant of 
bkh the fruit characters are necessarily unproved. The introduction 
self. pollinating types presents additional advantages: a) a perceptible 
crease in the percentage of fruits set, this being from 25 to 50 per 
St, while in the case of self -pollinated varieties, the maximum is 
ve n by “ Flowers " with 15 per cent. ; fc) the elimination from the 
ntyards of male vines which take up space without producing any 
apes ; c) a considerable increase in tire size of the bunches ; all these im- 
'ovt-ments increase the yield. 

The two original hermaphrodites H x and H t were produced, the first 
New-Smyrna, Florida, by crossing the *' Eden " variety (a *' Musca- 
lie with a wild individual of V. Munsoniana bearing coloured grapes 
a dark hue, and the second, at Medoc Vineyard, Enfield, X. C., by 
|rcr»ing “ Scuppernong " with a wild male plant with white (colourless) 
hit. L * 

| B. - Crossing Experiments with Vitts vinifera As regards the 
jrbrids actually obtained, since the plants have not yet borne grapes, 
title can be predicted concerning their practical utility. However, 
tress should be laid u{*m the great scientific importance of this work 
n which very serious technical difficulties have been overcome, and which 
las resulted in the union in a single individual of two “ uncongenial ” 
[ioups like Emit is and Muscadinia. The hybrid nature of the offspring 
5 proved by the presence of two types of botanical characters, as is shown 
iy the examination of the tendrils, these being simple in Muscadinia,, 
md bifurcated in Euvilis ; white in the hybrids, we meet with simple and 
rnified tendrils on the same individual at the same time, 
t The kind of Muscadinia which most resembles V. vinifera is, without 
Boubt. the Thomas variety. The latter can be fairly easily crossed with 
Roditis, Carignan, and Noah, and produces stable, vigorous hybrids. Of 
the other vines of the Euvitis group that haw* been used with success, we 
should mention ; Winchc.ll, Olivette de Vendemain, Merveiile de Malaga, 
Muscat d’Alexandrie, Calabrese, Ferrara, SemiUo n, White Hanepoot, Prune 
fcCamnU, Huasco, Goethe, Brill ant, Catawba, Iona and Ives. 

The hybrids in question have not yet borne fruit, nevertheless, we may 
confidently expect that the introduction of the elements of F.uvitis vail bring 
a considerable improvement in the native vines, if only as far as the 
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increase in sugar content is concerned. In selection and acclimatised 
work, it is primarily necessary to try to unite in one subject the characfel 
of the superior strains with the capacity of local varieties to resist unfavol 
able, or not especially good, environmental conditions, From this stal 
}X>int, Muscadinia X Euvtiis will be a considerable advance in the creat’d 
of good industrial types which can thrive in the damp, warm regions*] 
the South-East Some other wild varieties of Vitis growing in the varid 
regions of the United States have already furnished material for 5 J 
attempts and experiments. We may mention : Ftris aestivalis (summ 
grape) which is particularly adapted to the high, hot and more or less ari< 
regions of Texas and Missouri; F. riparis (river bank grape) suitable fo 
alluvial soil ; F. Labrusca (north-eastern fox-grape), which flourishes in th 
states and regions of the North-East 

By pollinating the flowers of female vines with jjollen taken from henna 
phrodite flowers, mixed offspring of young female and hermaphrodite flower 
are obtained, with the almost entire exclusion of mal^ types. By meaiu 
of continuous work in this direction, it is possible to create, for each of th? 
varieties most in vogue, the perfect hermaphrodite type. This has beet 
the case with James, Scuppemong, Thomas, Eden and Flowers. 

The gradual increase in productivity in the course of the work is dut 
to 3 orders of facts : 1) Continuous selection of the most productive indivi- 
duals ; 2) the occurrence of hermaphrodite types with an increased jxrcent 
age of fruit set ; 3) the creation of new kinds with rhore developed female 
or hermaphrodite, inflorescences. The chances of insect-pollination in- 
crease with the size of the inflorescences. The low productivity of Scupper- 
nong, which ought, on the contrary, to be the variety most prized for the 
quality of its grapes, is evidently due to the small size of the bunches, as 
is seen on examining the following table : 


Kind of muscadine "rape 


Scuppcrnuug 
James . . 
Thomas. 
Fluwer3. 


Number 

Number 

Per ten use 

of flowers 

of jrrapM 

i>: frutt «! 


per 

under nriur-rl 

inflorescence 

ripe bunch 

conditions 

23-S 

2-5 

•l-'M e : ; 

28.0 

4.7 


.10-3 

5 4 

I'M* 

4° 3 

5 1 

r vio 


The hermaphrodite types are distinguished, not only for their self- 
jxdlinating, but for the great development of their inflorescences, which 
secures their entire superiority over types of a dioecious nature. 

The hybridisation attempts made for the purpose of improving some of 
the grape characters gave satisfactory results which may be summarise-! 
as follows ; 

1) Adherence oj grape to peduncle : one of the chief defects of Scupper- 
nong and Thomas is that the grape is much more easily detached from the 
peduncle ; this allows some of the juice to escape, thus soiling the other grapes 
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I promoting the growth of moulds. By crossing the above-mentioned 
s with T lowers, a variety characterised by the firm adherence of the grape 
jg to the development of the fibro-vascular bundles, it is possible to unite 
single type the qualities of Scuppernong and Thomas with the firm 
? rence of Flowers ; 2) Increase in the sugar qpnteni and decrease of the 
s in the price ; 3} An improvement in the quality of the pulp of the 
4) Greater uniformity in ripening. 

[rf - Wbeat Production in the Argentine (1). — Gixola, Cabins D. (Honorary Director 

Of Agricultural Muwum of the Argentine Rural Society), El Cultiw iatrigo cn Argtn- 
!f *a, Pub!icad 6 n del Museo Agricola, pp. 31, figs. 32. Buenos- Aires, 1917. 

i this pamphlet contains popular instructions for the use of farmers, 
Lther with observations and data collected by the Author. 

P Wheat in Argentine covers an area of about 16 to 17 % millions of acres. 
Lean* found almost exclusively in the so-called “ grain district ”, which 
Etode* the provinces of Buenos Aires, Corddba, Santa Fe, Entre-Rios, San 
as, and the National Pampa Territory. It could, however, be grown 
mch mote widely, for the soil of the Provinces of Mendoza, San Juan, 
jiRioga, Catamarca, etc., and the districts of Rio Negro, Nequen Chubut 
re well suited to it. 

The varieties most commonly grown are : 


RtARDKD Soft wheats: Barletta; Hungarian; Italian or Lombard; R ussian ; Rieti; 
puiise; Saldotn^; Piedmontese. 

Bc\JtPU-.S5 Sorr wheats: Russian beardless; French or Bordeaux; Touxella. 

Hard wheats : Candeol ; Taganroch ; and, much less, Medeah and « Eepafiol de grano 


Japanese wheat is remarkable for its adaptation to soils exhausted by 
speated crops of cereals or other plants and by its resistance to drought, 
Qt its grain is small. 

As a rule wheat is not manured in the Argentine The average quantity 
(seed used is 62 % lbs. per acre ; the average annual production in normal 
ears is 12 cwt. per acre. The cost of production varies between 3 s. 8 d. 
od 4s. 7 d. per cwt. 

The diseases to which wheat is most subject in the Argentine are : com- 
ion rust or ° polvillo del trigo ” {Puccini a graminis ) ; bunt [TiUdia Tri~ 
« [T. Gmrs], T. levis) ; smut or "carliftn" {Uslilago Tritici ) ; straw 
lighter “mal del pie " [Ophiobolus graminis). 

The insect pests are ; — ants ; locusts ; *' isoca conuin ” (Leucania 
ripuncta ) ; " gusano bianco” (larvae of Diloboderus abderus) ; " palo- 

E ita” or M alucita " {Aluciin cercaldla ~ SiMtoga ccrcalcUa) ; corn weevil 
“gorgojo ” (Calandra granaria) ; " gusann bianco” (J'rcgosita mauri- 
Wi].-€tC. 

! The figures included in the paper illustrate the best varieties of Ar- 
^tine wheat and the machines generally used for the extensive eultiva- 
ion of cereals. 


hi See algo the original utricle ■ CaMjOS gixola, 7 ft* Fmrfies of R’M «r*w» 

* (tep^btic. in B pus p. (£2). 



1098 


FORAGE CROPS, MEADOWS AND PASTURES 


1017 - Observations on Manitoba Wheat in Algeria In 1 W 7 . — tbb broths g 

Bulletin A ^ricoh de VAl&rie-Tunmt’Marot, and. Scries, Year 23, No. 9, pp * T 
Algiers, September, 1917. ’ ‘ 1 H 

The following observations were made by the brothers Gay on 
cultivation of Manitoba wheat at Berrouagbia (Algeria) in 1917 

Date of sowing : 3rd. April, 1917 ; area sown : 15 */, acres ; quantity 0 f grain 
1 045 ibs.; date of harvest : 27th. July ; yield of grain ; 93a cwt. ; weight per bushd • ^ 

The wheat was broadcast in a very wet, clay loam, about 67 it 
of grain per acre being used. The grain used was neither very fi n » 
uniform. " 

In spite of very unfavourable climatic conditions (particularly viole 
and continuons sirocco during the flowering and ripening) the 1 04- j| 
of Manitoba wheat sown gave a yield of 952 cwt. of gTain. This result 
of great interest when compared with the yield of native wheat, and wh 
account is taken of the lateness of sowing (the seed only reached Algiers, 
the 23rd. March) in the Berrouaghia district, where the climate chan? 
suddenly from very hot to very cold 

1018 - Composition and Food Value of Andropopon tener i Investigations j 

Brazil. — U’Um, G,, in Secret ana da .f tricultura, Commerao y Obrcu pibhw & ^ 
eU Sdo Paulo, Bolettm dt A^ricultura, i 8th. Series, No. 6, pp. 374*376 <*4o p aa j 
June 1917. 

Andropogon tener Kunth. (syn. : A. campestris Ktinth. and 
Trim) growls wild in many states of Brazil (S&o Paulo, Minas Geracs. Rio r] 
Janeiro), where it is used not only as pasture, but also as litter and for stuf 
ing mattresses. As the culms and leaves are very thin they are easil 
made into hay. The plant, being very fibrous, lias not a great feeding va 
ue. This has been confirmed by analyses, made by the Agricultural I: 
stitute of the State of S&o Paulo, of samples from Itararc. The result 
obtained are given below. 


Composition and Food Value of Aniropogon tener. 



In the 

fresh material 

In the 
dry mater ul 

) Central analysis: 

Moisture 

*5 39 % 

_ 

Nitrogen 

2.71 

4*9^ *'.» 

Vat 

1.03 

i,83 

Nitrogen -free extract . 

27.71 

50.75 

Fibre 

20.42 

37 .V) 

Ash 

■ ■ 2.74 

5.02 

j DimtibU matter : 

Nitrogen . 

1 00 

1-47 

Fat 

0,67 

1.22 

Nitrogen-free extract 

• . 

4". o-; 

Fibre 

1 1 /»') 

2579 

Organic matter 

Nutritive ratio. . 

... 

70.57 
t : 12.5 
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Composition of ash : 

Sand and silicic acid ... 75.76 % 

Phosphoric acid 1.50 

Potassium oxide 12,66 

Calcium cudde 4.01 


psnicum rtcemosum, a Wild Forage Plant ol BrazlL — Da Silva tvu, in 

^■(tthiria da AgfictUtwa, Gmmtrcio y Obras f4bl iuis do Estado it- $do Paulo , Boldim 
it Airicutiw*! iMh. Series, No. f», p. 451. $ 4 c I^do, June 1017. 
pcnictitn racemosum Spreng (syn. P. reptans Kunth.) grows wild in 
IrazH in the States of S&o Paulo and Rio de Janeiro* in the Antilles, where it 
[joiown as “ grana de Castilla", in Uruguay, near Montevideo. In 
jpjil the plant does not appear to have any special popular name, but is 
noffn as " capim ", the same given to forage Gramineae in general. All 
Snds of live-stock eat it, and it grows in the meadows and along the road- 
jifcs. When in full flower it reaches a height of 27 V z inches. Its culti- 
jation in the state of Silo Paulo is advised. 

0 Hedychium corontrium in Brazil (n. — head le, Ci.avto.s-, m R-jyal Botanic 
6,ir(ir«4, L'tW, But fain of Miscellaneous Information, No. 5., pp. 104-105- London, 3 y » 7 • 

The writer recently undertook a journey to Brazil to see the extent 
which Hedychium coronarium has been established there and also to 
;estigate the possibilities of using it for paper-making in that country and 
ewhere. He found that the plant is fairly well-known in certain low-ly- 
, lands in the State of Rio -Janeiro, although not particularly abundant. 

5 the neighbourhood of the town of Rio Janeiro itself, the writer proetir- 
specimens which grew to a height of 10 or 12 feet. The district where 
•dychium is especially plentiful is in the low-lying lands in the State of 
irana, the most abundant supplies being centred round Morretes. In this 
strict, Hedychium grows along the railway line which winds up to Curityba 
Moan elevation of at least 1000 ft. The size of the plant seems to dimin- 
h as one rises, until it disappears altogether at an elevation of 1500 ft. 
s normal height in the regions of the plains is about 5 ft. Hedychium seems 

1 grow most vigorously after the ground is burnt over to clear it for su- 
ir-cane. 

Experiments with a view to its cultivation in the State of Rio, parti- 
llarly on land that has been cleared and used lor sugar-cane, show very pro- 
dsing results. The plant grows strongly afj the year, and the ground un- 
trneath is more or less choked with the debris of dead stems. The writer 
id not see any Hedychium in his journey through the most southerly part 
(Brazil, in Uruguay, Argentina, and up the Chilian and Peruvian Coasts. 

He extracted the fibre from the green plant by mechanical means, imi- 
pting methods that would be employed in the preparation of the fibre for 
btile purposes, and came to the conclusion that a far whiter fibre may be 
■traded than has hitherto been obtained, by taking fairly simple precau- 
ns. 


Hi See al$o : /? 1913, No. 310; li. 191?, No. 115; R. ojift, So MO. 
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1041 - Indigo Cultivation in Honduras, — Dm, f. j.,ia Cmmtru Reports, no. sue, p< Hi i 

Washington, D. C., Sept a , 19*7. 

The war-time demand for dyestuffs has revivified the ancient yd 
industry of Central America. Honduras had never wholly abandoned ty 
cultivation of indigo, for although it ceased to’yield a profit as an expJ 
product, in competition with the synthetic output of commercial laboratoj 
ries, it is still found in general domestic use among the people. The p r0 c^ 
ses are crude, however, but if the industry could be assured of a satisfactoq 
future, improvment would be feasible. 

The centre of the indigo industry in Honduras is around Camasca 
which is in the southern portion of the Republic, close to the border o{ Sal 
vador. The product is marketed in Salvador, and does not show in the ei 
port returns of Honduras. The acreage in indigo around Camasca had in 
creased from I 367 manzanas in 1916, to 3 585 manzanas in 1917 (nianzau; 
= 1.72 acres). The production, even with the primitive methods of culti 
vation and extraction in use, is about 30 pounds of indigo per manzanj 
so that the output of this small district should approximate 100 00 
pounds for 1917. 

1 0J2 - Cassia Tora , a Hew Coffee Adulterant Examined at Poona, British India. - 

Tamuank, V. A., in The Pooni Agricultural CoiUg* Magasine, Vol. IX, No. 1, pp. 4-1 

1 ’oona, July 1017. 

A number of samples have recently been received in the ha bora tor 
of the Agricultural Chemist, Bombay, Poona, under the names of " artificial 
coffee ", " swadeshi coffee”, “ coffee substitute ", etc These were sent fot 
analysis and report as to whether they were nutritious and harmless. Mj. 
croscopic examination revealed that the samples were obtained by roasting 
and crushing the seeds of Cassia Tora (called " tikla " locally and “b' 
vadia " in Gujarati) which is a shrub commonly found in the fields in the 
province of Bombay, where it grows to the height of I to 3 ft. This sub- 
stitute for coffee has the appearance of ground roasted coffee ; the aroma 
however, is not quite the same. The drink made from the seeds of Cossk 
Tora , though differing in taste from true coffee, is not unpleasant. Tht 
ether extract contains the glaeoside emodin (C w H 10 0 # ) of which thetrui 
nature is not fully known, but it is supposed to be harmless. The cheinica 
composition of the roasted seed of Cassia Tora is as follows : 

* 

Composition oj Roasted Seed oj Cassia Tora. 


% 

Water 45 

Ether Extract s -25 

Albuminoids 20.no 

Soluble Carbohydrates +9-°' 

Woody Fibre n.05 

Ash . 5.W 


[00.00 
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8 - AduHwtfioii o* Seed* oi Wtcium Mnfsttum with loose ol Wicium 
Hllglosam ud Cum ol Polwnlng Due to the Use of the Utter, to the 

Philippic** — 8« No, 989 of thi# HtxiMf. . 

P,pper ' Vine! “ ^ 

J - Espertmeah on Use Manuring ol Tohaceo Plantations, in Java. - Bear, A 

s. 1, in wor VorstmUmdich Total,, UtdeMine So. XXVIH n„ 

i Semarand, 19 ” 5 

Tbe difficulty of obtaining sufficient quantities of potassium sulphate 
,d the author to undertake experiments with a view to replacing this 
tilkr by potassium silicate and the double sulphate of potassium and 
^7 0/ ihe firs J contained 10.9 04 of soluble potassium, and the 
ier 22.0 %. Hie chlonne content was 2.75 %. 

The experiments were carried out in soil in which the advantage of 
» mil ™ Ies had . bee ” P roved by previous tests. A fertiliser composed 
sulphate of ammonia, double superphosphate and potassium phosphate 
•e satisfactory results. The substitution of potassium silicate for potas- 
■ sulphate was also satisfactory. Still better results were obtained by 
substitution of double sulphate of potassium and magnesium for potas- 
m sulphate. The author points out, however, that the action of the 
»nue ill this fertiliser may affect the burning qualities of the tobacco, 

> - Observations on some Direct Bearers, in France. - 1 torvlly, h , mU 

„ «/**. Year 3,, So. pp. 2 o 5 .:6u. Montpellier, S,pl,mbcr ,6, ' 

. T " e 5l;iirs and I 9 t 7 w<, re very disastrous to wine-growing, and for 
is reason contributed largely to the success, the development and sclec- 
in of hvbnd direct bearers. 

The author, wishing to sec for himself the results obtained from the 
tads, visited vineyards in different districts of France, and summarises 
this paper, his personal ideas and observations. 

The high prices commanded by the produce of fine Vinifera plants 
n a large outlay for obtaining them, this outlay often including large 
incurred in controlling fungous disease, 
hanks to its abundant yield Arainon is almost sure to survive, espe- 
y m the fertile plains, where great expense may be risked as there is an 
J* r mi L ccrta5n ^ °* °btaining, at least every two or three vears 
anest which will compensate for the losses of bad seasons! 

ere plants of average >ield subject to disease are concerned, a new 
. ■ „? ? ay ** note<J ' Thls tendency consists in setting apart i n numerous 
ve L n ? t everywhere, a fairly large area for direct bearers, so as to 
--tot insurance against bad seasons". This seems a wise step 
as It is not carried to excess. * 

■^0 hyhrtd is completely Immune to mildew, but many are practically 
i»»« or easily protected. ' 

number of hybrids are describe.! which proved very interesting 
ln 1915 and KJ17. 
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In the south of France, Couderc 71-20 (or 7120) leads by a long ^ 
On an estate at Frejus (Var), many acres are given up to these vines, J 
from 5 to $ years old. Their growth leaves nothing to be desired, and t] 
plants, which are surrounded by vineyards ravaged by mildew, are in J 
cel lent condition. When closely examined fairly numerous spots of J 
dew are found on the leaves, but more of them have fallen, and the hand 
is intact and very strong without having had any copper treatment. J| 
sole defect of 7120 is that it ripens rather late, and could hardly be g T0 , 
outside the Mediterranean basin. 

On the same estate Seibel 1020 gave every satisfaction after havii 
been twice sprayed. 

In an experimental vineyard near Arles excellent results were obtain 
with 7120 and other plants, such as Couderc 106-46 (which could be recoi 
mended if its wood lignified), Seibel 156 (whose leaves only require 2 or 
treatments with copper), 1020, etc. 

In another experimental vineyard at Cosne (Ni£vre), where the soil 
stony and contains 49 % of lime, the plants which did best were the fo 
lowing : 

June 580, tall 1 Junta, fine growth, good harvest ; rather late, 

Oberlin 595 (Garony X Riparut), tail plant*, very early, moderate yield 

Oberiin 605, tall plants, more productive than the preceding one. 

Pint Seibel 28-59, early, follows soon after Chassdas, 

Couderc mixed hybrid Couderc 1 9-8P X S 'uvignon dn Cler), *eemi very good 

In soils containing little Hme in this district the following plants; 
best: Seibel 2003, 1000, 1020, 254 and 2524; Jardin 501 Couderc (ts 
plants) ; Oberlin 595 and 605, Jurie ^So. 

In soils containing a great deal of lime, Oberlin 595 and 605 do be 
Next to this experimental vineyard is a Noah vine, which, although mm 
of its leaves are attacked by mildew and a few seeds by brown rot 
practically immune and bears a fine harvest. 

1027 - The Improvement of the Native Vines of the United States by Selection* 

Hybridisation, — n*o. iois of this R*vi*r. 


1028 - The Nettle Tree, Considered from the Points of View of Forestry, Food ai 
Industry. — Decli Am M ifctitnto <kHc Industrie Agniric e R. Olclficie SjxTiment: 
antirssiJU R. Scuola Su[<riore cli Agrimltur.i in Port Id, i*if *). in .fniwii i'lld #<'■ 
Scuola Suprri/fc c it A zricoUuja t n Portin', JH'l Series, Vol. XXII, pp. 1*2?* Tort id, 

The nettle-tree (Csltis australis U, family Urticaceae) is one >f thebe 
trees for replanting forests because of its rapid growth, even in poor and rod 
soils. The value of its products (wood, leaves and fruit) soon conqwnsat 
for the expenses incurred in planting and cultivating it. 

In the temperate zone, to which it is best suited, the nettle tree dr 
well in any exposure and in any soil. Its different way? of propngat!' 
allow the grower to choose the method of planting which is best adapt 
to the local conditions and the soil. The tree does well in soils where oc- 
trees grow only with difficulty, and helps to cover rocky and arid grmt 
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L fl grown on the pollarding system or in groups of coppice shoots, it 
Lpiifs material for the manufacture of many implements, chiefly agricul- 
[ r al. Each part of the tree is of value and supplies useful material ; thus ; 
|je wood, by reason of its hardness, fine grain, delicate colour, elasticity 
nd resistance, is excellent for turning or cabinet-making, the leaves are val- 
lable its fodder for animals, especially in seasons and districts in which 
^eis a shortage of green fodder ; cattle and goats willingly eat the young 
►aves which, when fresh, contain 6.30 % of nitrogenous substances, 0.15 % 

[ fat and 19.69 % of carbohydrates. 

yearly every year the nettle-tree gives an abundant crop of stone- 
uit very rich in sugar (39.40 % when completely ripe), which makes a very’ 
seful foodstuff for live-stock, especially in districts where it is not possible 
(include sugar in the rations. The kernel contains 67.10 % of fat, that is 
(say. 7 02 % that the w hole fruit. When ground the stones yield 
jout n> % * at * but, if the kernels are separated from the woody part, this 
ay amount to 60 %. In this case cakes containing about 12 % of pro- 
m, 12-4 % of fat and 48.5 of nitrogen-free extract, are obtained. The oil 
rtracted may be used for various purposes. 

The nettle-tree should be preferred to all other trees for replanting 
oods. and offers means of rapidly covering bare ground with plant growth, 
be speedy and large remuneration promised by its products may serve as 
1 attraction to private land-owners who wish to help in the regeneration 
Italian forests. 

n -Pinus c*nariensis t i Tree With Wood which does not Rot, Recommended for 
Replanting Forests in Warm Temperate Countries. - pbrbz, g. v., in nuoain d* 

li Soct/ie Siilionuir fTAccUmaiaiion dt Franc;, Yc.it 64, So 8, j>p. 322-325. Paris, 
Aasust, 15)1 7. 

Pinus camriensis , a native of the Canary Islands, is a pine of warm 
rnpmtc climates whose average annual growth exceeds 1 metre (3.28 
et) in height and 1 cm. (0.39 ins.) in diameter. In 20 years it may attain 
height of 20 to 30 metres and a diameter of 20 to 30 cm. (at Teneriffe a 
tcimen measures 50 nut res in height and 2 metres in diameter). It is 
ited to all soils, from the sea coast to an altitude of i 500 metres. Its trunk 
straight, even when it grows in an isolated position, and its very thick 
irk prevents fire spreading from one tree to tire other. 

Its wood, known in the Canary Islands as Tea ” is very hard, very 
fficult to work, but unequalled for duration and building pur^ses because 
does not rot. When buried it has the resistance of iron. 

Pirns canariensis has a great future before it in warm temperate cliin- 
For some years large plantations of it have been <, stablished in South 
snea and have done exceedingly well . Excellent results have also been ob* 
ined in Chili, Even as the formerly sterile French Landes are now 
Itivated, thanks to plantations of maritime pines, so Egypt. Tripoli, Tunis, 
igeria and Morocco could find a veritable source of wealth in Pinus ca- 
irrensis. 
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1030 - Nursery Practice la the National Forests of the United States* - 

C. R., in United States Department of Anrieultw* Bulletin No. 479, CoH/nfrwio* ^ 

Forest Service, Professional Paper, 86 pp. 5 fig., XXII plates. Washing Lon, j 9l? ' 

Each year about 10 million forest-tree seedlings or transplants ar e 
quired for the reforestation operations in the National Forests of the Uni$ 
States. The paper analysed gives the rules to be followed in order to ke 
forest-tree nurseries in a good condition and to produce plants of 
size and species, of superior quality and ready to be supplied when reqy^ 
The writer first describes the factors influencing the selection of a nurse 
site, and passes on to the questions of the size and arrangement of ntu 3 
ries — outfit — nursery operations — packing and shipping - diseases ai 
injuries — use of fertilisers. 

He finally deals with the cost operations and gives the following fi^ n 
showing some of the actual costs of past nursery operations.' 

Cart per thousand 

Glowing c year stock $0.33 — $1.50 

Care of 2 year stock 0.06 — (.Mu 

Transplanting stock 0,77- - 

Care of transplants first year 0.18 — 1.03 

Digging, packing and shipping of stock 0.74 - 

1 1 - The Utilisation of Ash in the United States.-- stekbett, \v i». t in t «rfr,/ -a 

Department <>1 1 •ricnUu-e, Hul’un Vo. fnlribuiinn ir.mthe Forest Sen n < . I‘i. 

al Paper, p Jr - 3 fL;s. 4 - X plates. Wsishington, D C., June zg, 1917. 

Ash is one of the leading commercial hardwoods of the United Stats 
Its importance is due to the intrinsic qualities of the wood, for the quanrit 
cut annually, which is from 200 to 300 million feet, amounts to from 25s 
3 per cent, of the hardwood lumber output, and to less than 1 per cent. t 
the total cut of al! species. 

The bulletin analysed deals with the use of the different species of Sm 
ican ash, and indicates the methods by which owners may utilise thei 
ash timber profitably. It also gives au account of the properties of as 
wood. 

There are 18 species of ash native to the United States (i), 'but t 
per cent, of the ash lumber produced is from 3 species : wdiite ash (Fmm 
americana I,.), black ash (F. nigra Marsh), and green ash (F. pcmsyhM 
var. lance olaia Sarg.). The species making up the remaining 2 per «nl 
are Oregon ash (F. ortgona Nutt.), blue ash (F. quadrangulata Mich.). Bil! 
more ash (F. biltmoreana Beadl), pumpkin ash (F. profunda Bush.). ?a 
red ash (F. pennsylvanica Marsh). All these species have good eiiltun 
possibilities and are considered more important silvicultu rally than cos 
mercially. 

Ash is the second most important wood used in aeroplanes. The gre 
bulk of the wood used for this purpose in the United States is spruce, bt 
ash is especially suited for propeller blades, either alone, or in combinatic 

(1) Cf. C. S. S\8 Gent, Mannal of the Trees of Sorth America, Cambridge, Mass . V.*-- 
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p t b other woods (i). American ash has supplanted European ash (from 
u t Baltic region) in English shipbuilding (rafters, oars, capstans, bars etc.), 
fjport dealers pay from $ 30 to $ 40' per rooo board ft. 

Ash timber is extremely valuable for special uses and a number of arti- 
1^ (bandies, butter tubs, vehicles and refrigerators) are made of it. As 
he supply of standing ash timber is becoming limited, the commercial grow- 
tt g of this tree is necessary to provide for future demands. 


UVE STOCK AND BREEDING. 


532 - studies la Forage Poisoning* — graham, r. and Hocmelbbrcer, l. r. , in journal of 

iht American Veterinary Medical Aimiaiton, Vol IJ, No. 2, pp. 164-187. Ithaca, N. Y , 

ifcy 1917. 

During the course of experimental studies in connection with a definite 
utbreak of forage poisoning, wherein an oat hay proved to be quite uni- 
urniy poisonous to horses and mules, various types of microorganisms 
reie isolated fram the forage. A spore forming, Gram negative, aerobic 
acillus, designated in this papeT as 0-1 and 0-1 culture, proved to be 
atbogcnic when administered to horses and mules, less so for cattle, sheep 
nd goats, while guinea pigs, rabbits and white mice were apparently 
nmune. A bacillus possessing characters similar to 0-1 designated in this 
aper as N-l and N-i culture, was isolated from a silage in a remote 
utbreak of forage poisoning among cattle. 

It is contributive to the writers' knowledge of this outbreak that ste- 
ile filtrates of the bacillus described in this paper, subsequent to daily in- 
ravenous injection in some experimental horses, proved pathogenic and 
apable of exciting clinical manifestations somewhat analogous to those in 
jiimals originally affected as the result of feeding on the oat hay, i. e., 
ncreased respiration, partial paresis of the pharyngeal muscles and the mus- 
lesof the intestinal wall, incoordination, prostration and death. Some 
iterature regarding the etiology of forage poisoning is quoted. 

033 - Sheep poisoned by Western Go Wen-Rod {SoJidagxt spectabilis\ in 

U. S, A. — Lockett, S., in the Journal ei Ihe American Veterinary Medical Association, 

Vol. 51, No. a, up. 214 :21. Ithaca, N. Y., May, tyi;. 

It would appear from this brief study that western golden-rod {Soli- 
^0 spectabilis), a forage plant sometimes found in sheep-pastures in the 
rest of the United States, possesses definite nerve-poisoning properties, both 
a its natural green condition and when cured in hay. The symptoms pro- 
luced by this plant in sheep which have eaten it may be acute, sub-acute 
* chronic, according to the amount eaten. Five hundred grammes, eaten 
D 8 hours, produced, within 23 hours, a severe type of poisoning in a 6 to 
'months lamb. Suitable doses of chloral hydrate seem to be an efficacious 
intidote. Strychnine sulphate, although not tested by the Author, seems 
n be suitable for chronic cases. 

In hurope, ash wood is also mu*h in request for the same purpose. (Hit.). 
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1034 - Rhyachosfa phmseotoides and R, mini at My Plants considered «g 

ous to Live-Stock to the State 0! Rio de Janeiro, Brazil. - SnreUria <u 4 

Comnurcio y Obrss PMblicas do Estado dc S4o Paulo, Boltlin dt Agriculture ^ gj! 

No. 6, pp. 451-453- S 4 o Paulo, June, 1917. 

Communication by the " Director de Agriculture M of the State 
S&o- Paulo. 

There are at least 10 species, with different varieties, of the genus Jty 
chosia in Brazil, and some are considered poisonous to live-stock. This ^ 
plies particularly to R. phaseobides (" feijfio bravo ” or " olho de cabtal 
and R. minima (** feijaosinho bravo *’ or 4 ‘ olho de cabra men do -jJ 
former is common in the states of the Amazon, Bahia, Gear &, Rio de jj 
neiro, Sfto Paulo, as well as outside Brazil, in Guiana, Colombia, Centra 
America and the West Indies. The latter is found round the coast of fi ra 
zil and at Minas Geraes. 

No analysis of these plants has been made. 


1035 - Enzootic Paraplegia in Lambs. — Tabusso, m. e. (istituto Kartonai de mota* 
logia Agricola Sucros y Vacunas, Lima, Peru), in La Clinic* Vtterinaria, YtarXXXS 
No. 16, pp. 457-4/2- Milan, 31, 101 7 - 

So far as is known at tire present day, the disease known it? Peru und« 
the empiric name of renguera only affects sheep, and specially young one 
It occurs under the form of a mild paraplegia, with symetrical, biiateia 
muscular atrophy, usually without loss of sensation. 

The causes of the disease are completely unknown. Although it seem 
to be infectious or contagious (each year it spreads progressively in thedis 
tricts near the original seats of infection), it is impossible to show tlu* pre 
sence of any parasitic agent in the organs or organic products of the animal 
attacked. Attempts to transmit the disease experimentally have also beei 
unsuccessful. Cold and damp have a favourable influence on the appeaTanc 
and seriousness of the disease, and it is probably these factors whic! 
give it its essentially enzootic character and limit it to certain district 
Young animals certainly have a predisposition to it. 

Facts collected up to the present point to the hypothesis that it 
poisoning, of which the greatest affects are localised in certain zones of th 
neural axis. 

Any mineral or alimentary action of the poison must be excluded, fo 
sheepbreeding has been carried on for centuries in the districts now infecte 
and renguera is a disease which, till a f?w years ago, was quite unknom 
Until there are proofs to the contrary it seems best to assume the pnis»>u t 
he of a bacterial nature. 

The disease cannot be cured therapeutically. Animals which are itf 
seriously attacked do not die if moved to dry surroundings and carduli 
fed ; the disease then becomes chronic with a tendency to recovery. Tt 
flesh of animals slaughtered while sick is not harmful. 

The only preventative measures possible are the isolation of infecte 
flocks, the immediate slaughtering of the animals attacked, and the chaffi 
ing of pasture and the removal from low, damp districts to high, dry one 
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s also advisable to shelter the ewes and their lambs in huts during the 
g’jjt, so as to protect them from cold and damp. 

Peruvian renguera (enzootic paraplegia of lambs) resembles infantile 
ualvsis ; it has also many points in common with Argentine fataleta. 

36 _ Rinderpest In Swine: Experiments upon Us Transmission from Cattle and 
Carabaos to Swine and Vice Versa. — Boynton, wiluam Horcmxopn Philippine 

^nculiarat Review, Nu, y. p. ;Sii. Manila, September 1916: reproduced in; The Phi - 
lippiM Journal of Science, V«l. XI, Sect. B., No. 5. w 215*265. BtbliograplricaUndex 
rAenmH to 6 publications, ra diagrams, 2 plates. Manila, September i'jiG. 

Dr. bTANfON \ OUngberg, chief veterinarian of the Bureau of Agricul- 
ire of the Philippines, and other veterinarians on rinderpest quarantine 
ork in the field have found that, in localities where rinderpest is present, 
jgsulso develop an ailment practically simultaneously with the appearance 
• rinderpest in cattle and carabaos (zebus). In one case, in February 1908, 
p Romblon Island, it was found that an outbreak of rinderpest (a hitherto 
nkiiown disease there) among the cattle and carabaos was due to the im- 
srtation of hogs from Capiz, some 120 kilometers south of the island, and 
here at the time rinderj>est was prevalent . 

There is but little literature upon riiidi-rjast in swine, and this little is 
intradictory (Carr# and Fraimbaei.t ; Frikdberger and Frohner; 
utvra and Marek ; Jo bung). 

The writer therefore tried to solve the question by means of experi- 
jent. He carried out the following experiments: 

Healthy pigs were placed in stalls occupied by cattle suffering from 
nderj>est (cxjxrinients 1 to 10). 

Healthy pigs were put into corrals occupied by pigs suffering from rin- 
spest (ex]>eriraents 11*13). 

Transmission of rinderijest from pig to pig by means of the caretaker 
xivriment 14). 

Inoculation of healthy pigs with virulent blood from pigs suffering 
)m rinderpest (exjieriments 15 and ib, in which 10 and 2 ec. of blood were 
cd respectively). 

Inoculation of healthy pigs with virulent blood from cattle attacked 
■rinderpest (experiments 17-20 with 6-20-8 cc.) 

Inoculation of healthy pigs with virulent blood from cattle and pigs 
itcring from rinderpest (exjx'riment 21), 

Strong injection (50 cc.) of healthy pigs with virulent blood from a 
rabao suffering from rinderpest (experiment 22). 

Healthy cattle were put into corrals occupied by pigs attacked by 
■'ferpest (experiments 23-28). 

Inoculation of cattle with blood from pigs suffering from rinderpest 
foments 29-32 ; amount of blood inoculated from 0.5 to 1000 cc.) 

„ Inoculation of cattle with a mixture of blood from pigs and cattle 
kring from rinderpest (experiment 33). 

Inoculation of cattle with urine from pigs suffering from rinderpest 
periments 35 and 36). 

Carabaos exposed to pigs suffering from rinderpest (experiment 36). 
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Inoculation of carabaos with blood of pigs suffering from rit% 
(experiment 37). 

Inoculation of pigs with blood of carabaos I suffering from rinder 
(experiments 38 and 39). 

Transmission of rinderpest from cattle to pigs by means of th e( 
taker (experiment 40), 

Test of immunity of pigs winch had recovered from rinderpest («» 
ment 41, with 10 animals). 

Recovery of pigs from rinderpest and their later infection with hog c 
lera (experiment 4 2 , with 4 animals). 

Hyperimmunity of pigs to hog cholera and their subsequent infect 
with rinderpest (experiments 43-48). 

These results suggested to the writer the following conclusions : 

1) Pigs can contract rinderpest when exposed to cattle suffei 
from that disease. The disease thus contracted may terminate in des 
unthrift iness or complete recovery. 

2) Pigs can contract rinderpest from : exposure to pigs suffering f] 
that disease ; to pigs or cattle contaminated by the caretaker ; inoculaU 
with the blood of pigs or cattle, or a mixture of the blood of pigs and cat! 
suffering from rinderpest ; inoculation with the blood of carabaos sugj 
ing from rinderpest. 

3) Cattle can contract rinderpest from ; exposure to pigs infected wj 
rinderpest (they, however, do not contract it very readily; the exact « 
son for this has not been ascertained) ; inoculation with the blood of i 
fected pigs, or a mixture of the blood of infected cattle or pigs, or with t 
urine of infected pigs. 

4) Carabaos can contract rinderpest from : exposure to 'pigs sufferi 
from that disease ; inoculation with the blood of infected pigs, 

5) Pigs when once they have contracted rindeqiest are immune for 
least 665 days and no doubt for the rest of their live. 

6) Pigs which have recovered from rinderpest may die of hog c holer 
this proves that the first disease does not render the animals immune 
the second. 

7) Pigs that have been hyperimmunised to hog cholera are suseqtil 
to rinderpest when exposed to cattle suffering from rinderpest. Althou 
the pigs used in the experiments (43 to 48) from which this conclusion 
drawn did not suffer so severely from the disease as the average pig, thert 
a possibility that the strain of vims with which they were infected was 1 
of the most virulent type. Tliis condition is frequently noted in rind 
pest in cattle ; one strain may cause a high mortality, while another m 
cause a comparatively low mortality. Thus, it is rather difficult to sfc 
definitely tliat hyperiramunisation to hog cholera was of any benefit to I 
pigs when they were exposed to rinderpest. 

8) In summing up the results of these experiments, it will be noted t) 
cattle, carabaos and pigs vary but slightly in susceptibility to rinderp 
and that the disease can be transmitted practically as readily from onefc 
of animal to the other, as among individuals of a single species. 
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I „ fhe Virulence ol Hog-Cholera Blood at Different Periods During the Disease. 

V ^hiXINO, R. A-, In Journal of the American Veterinary Medical Association, VoL LI, 
I jL. h 1 J P- 477*493- Dhacu, New York, July kj i?. 

! j n the production of hog-cholera blood for serum purposes the selec- 
jpofthe opportune time for killing the animals inoculated with virus 
yer y important both from the technical and the economic standpoints. 
t, e writer carried ont the experiments described in the paper analysed in 
der to determine the virulence of hog-cholera blood at different periods 
the acute type of the disease. He found that there is a gradual increase 
the virulence of the blood as the disease progresses from 4 to 8 days 
(lowing inoculation, and that the 8 day blood was the most virulent. 

Thus in producing the serum one may be justified in killing inoculated 
p bvirinning 6 days after iuoculaliun, provided there is a corresponding 
|h temperature and a manifestation of symptoms, e-pceiallv weakness. 

,jS - Some Aspects ol the Physiology of Mammary Secretion (1). — hill, recben 

l.OUrylund Agr I'xji. Sta ), in Jvurnal ol xbe Ameriran Vcttrinar) Medical Anociaiton, 

V a. I,!, No 5, pp. *M> 65 j. Ithaca, N. Y. # August ivi? 

The object of these investigations on goats was to continue the 
ndv of the effect of pituitary extract injection 011 the quality and 
entity of milk secreted, its mode of action and the effect of its repeated 
jection ujxm the animal. 

The conclusions reached were the following : 

The injection of pituitary extract into laetatmg animals produces an ini- 
tiate secretion of milk even though the mammary gland had been hand 
ilked just preceding the injection. 

The milk secreted as a result of pituitary injections has a super normal 
Uvntent but the amount of milk and usua.lv, but not invariably, the 
;t it enntains is decreased at the next milking period. The total daily 
tittion of milk is only slightly altered by the injection of pituitary extract ; 
itre may lx? either a slight gain or a loss in the total amount secreted. 

The mammary gland of a goat docs not rcsttond to more than two in- 
clh >us of pituitrine given at two hour intervals. 

lithe injections of pituitary extract are continued for a sufficiently long 
:hhl a temporary tolerance for its action on the mammary glands may 
: established. This tolerance may entirely disap]>ear by the next lacta- 
m period. Similar results have I Ken obtained by the injection of pitui- 
sy extract into la dating cats, dogs, goats, cows and the human subject 
3 th as to the quantity and quality of the milk secreted and the rapidity of 
* rcspmsc to the injection, 

There seems to lx? good evidence in support of both the glandular and 
■“KJlai theories of the action of pituitary extract 011 milk secretion, 
he results of these researches would, however, seem to lend themselves 
ore to the support of the former theory. 


Sw August *91;. No. 73V 
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FEEDS AND FEEDING 


1039 - Utilisation of Farm Wastes In Feeding Live-Stock In the United State* 

Ray S. H„ in United States Department of Agriculture, Farmers* Bulletin ^ 

Washington, D. C., August 1917. 

The unprecedented demand for grain for human consumption ra a ^ 
imperative that only those feeds be used for live stock which are not n<^ 
for human food. 

More than one-third of the total production of gTain straw j n t 
United States 'is not being used to advantage and, of this amount, < 
half is an absolute loss. Of the 245 million tons of com stover prorj U( 
annually in the United States it is estimated that only 81.5 % i s 
stock and that at least 35 % of this amount is lost through wasteful 1 
thods of feeding. 

During the past years large quantities of cottonseed meal haveb 
used for direct fertilizing, six of the Southeastern States having used in i, 
nearly I million tons for such purposes. This meal is worth from $31 
$ 40 a ton for feeding cattle, and about 25 % of its fertilizing value is | 
when it is so used. 

This bulletin indicates methods whereby these wastes may be e!ia 
ated, the herds and flocks economically maintained, and the arnonni 
grain used for the feeding of live stock reduced to the minimum. 

1040 - The Use of the Leaves ami Fruit of the Mettle-Tree for Feeding Llve-St 

— See No. 1028 of this Review. \ 

1041 - Selecting Dairy Bulls by Performance, — Cawiqix, \v. k., ia uuh ^tkium 

College, Experiment Statton Bulletin 153, pp. 1-20. Eogan, Utah, April 1917. 

Selecting dairy bulls by performance is fast coming to be rccognia 
as the only reliable method. By performance in this sense is meant ti 
ability of the bull to endow his daughters with powers of high milk prodn 
tion. 

The data reported in this bulletin are taken from Volume 26 ai t 
Holstein- Frisian Year-Book (U. S. A.), containing all entries to Jane 
1915. Sevenday records were considered because of an insufficient numt 
of yearly records to be of value in a statistical study of this kind. 

Only bulls having fifty or more daughters registered in the offic 
“ Advanced Register” are considered. The list contains 32 bulls, includi 
most of the very famous Holstein bulls. These 3^ bulls havetotli 
credit a total of 2 579 tested daughters and 1 052 proven sons, who 
turn have 7 632 tested daughters. The calculations include, therefo 
2579 recor ds in one group and 7632 in another, or a total of 10 211 in 
vidual butter-fat records. 

The study is, therefore, of necessity of a selected population, t nte> 
daughters are manifestly not included and only the tested daughters - 
considered that have produced at least the minimum butter-fat requir 
ments set by the association, other records not being entered in the Ad vac 
ed Registry Books. 

The following tabulation of these 10 2II records classified accord 
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Lp of cow indicates that the present association age requirements do 
^ really represent the average productive capacities of cows of the respec- 
pages. 

Average Fat Produced and Average Percentage Value 
of 10211 Cows by Ages. 
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11.5 

\ 159.7 

7.1 
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162.3 
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8.0 
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9* 
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m | 

IJ.S 

138.3 

J037 

15.5 ! 

161.3 

9-6 

10a 

lief . ; 

4 

; *53 

17.0 
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! 153-3 | 
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17-5 

S *45.8 1 
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11.0 
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li the age requirements of the Association were in accordance with the 
lathe productive capacity of each class, the average percentage values 
all would be approximately the same. As it is, however, the cows of 
ie group (aged) produced on the average only 48.3 % more than the As- 
ciation requirement for that age, while the cows of another group (Ju- 
nr three year old) exceeded the requirement by 64.8 %. It is easier for 
,e junior three-year-old cow* to attain to the Advanced Register than it 
for the others. The senior three-year olds stand next, while the aged 
iws stand last. 

The last two columns in Table I show dearly the differences between the 
rsent association age requirements and the actual average productive 
.pacifies of cows of the different ages a< shown by the 10 2 1 X records in- 
ndfti in this study. 

Tr t \itment 0/ the Data. Under each bull’s name were listed the records, 
duced to a percentage basis, of all of this daughters. For example, a 
ninr two-year-old daughter of a certain bull has a seven-dav record of 
s.S p Hinds of fat. This is 150 % of the Association requirements for a 
dVr in this class (7.2). The value of her record was therefore listed as 
jo %. This process was -continued for the record of each daughter, 
inversion to these percentage values eliminated age, thus placing all re- 
fTd' < «n u comparable basis. The averages of these values for the daughters 
cadi hull can lx* considered the comparative values of the bulls, as re- 
•aiwi by the performance of their A. R 0 . daughters. 

From the tables presented it appears that the number of A. R. O. 
Mightcrs a bull has cannot be taken as a true index of his value as a 
■wfli-r - this may indicate only his opportunity. Neither cau his real 
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value be measured by a few high — producing daughters. High aver* 
production in all of his daughters is the final measure of a good bull. ] 

The list of the thirty-two bulls arranged in descending order i n J 
average percentage value of their daughters is headed by King 0 f the pj 
tiacs 702-39 037 (149-76-30) a ten-year-old bull having 149 A. R. 0. daugU 
wifh an average percentage value of 186.4. King Segis stands 
with a value of 181.2. Lord Netherland De Kol has been heralded! 
some as the gr£at bull of the breed, because until 1915 he had the g J 
number of A. R. 0 . daughters. He was surpassed in this regard in J 
by King of the Pontiacs. When judged by the performance of all hisj 
R. 0 . daughters, Lord Netherland De Kol stands lowest in this list , 
thirty-two bulls with an average of 133.9. tabulations also show th 
the coefficient of correlation of the average value of the daughters of t! 
thirty two bulls examined and the value of the daughters of the sons oft 
same bulls is higher than might be expected (0.6326 + 0,0715). This, ho 
ever, is not considered evidence that milk production is transmitted throit 
the male line. The writer regards it merely as greater intensity of breedi 
on the pan of the bulls, due to the more rigid selection for milk produiti 
which they have undergone. 

1042 - Stock-Breeding in Switzerland during the War. — kappeli, Dr,, i D 

a;ncoh de la Sui$$£, Year XVIII, Pt. I, pp. 15-26. Berne, 1917. 

The last livestock census taken in Switzerland, on the 19th. Apr 
1916, gave the following results. 



1916 

Increase (+) 
or decrease [— j 
on the »9«i census 

Cattle, total 

. 1 61 5 645 

17 i it»: 

Cows 

. 848652 

51 7 i 3 

Horses, total 

156613 


Brood-mares 

10055 

3631 

Pi<?s, total 

544 on 

26 2115 

Sows 

54 414 

1 4S1 

Goats 

358 093 

16 707 

Sheep 

171635 

•- io;a 


The increase in cattle is very marked. Already before the waT, wha 
the price of milk was falling, the breeding of young cattle had increase! 
As a precautionary measure, the Federal Council, by the decree of the Sti 
August, 1914. forbade the slaughtering of calves under 6 weeks ole 
The aim of this measure was to prevent a depreciation in the value of fa 
calves and milk, and to encourage the breeding of young cattle. Late 
the regulations concerning the slaughtering of calves were mollified, tbflj 
last autumn, suspended, in order to increase the quantity of milk avaslabli 
for human consumption. 

The increase in horse-breeding is comprehensible in view of the fad 
that, since the 1st, August, 1914, importation has practically ceased. At 
tempt should be made to produce a medium weight draught-horse, strong 
legged and speedy ; these qualities are all found in the improved Franck 
Montagues horse. 
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Poultry rearing is fighting against great difficulties. Not only is the 
jjj required for feeding the poultry very dear, but it is also very scarce. 
a decree of the 30th. January, 19x7, the Federal Council authorised the 
i ing of native grain to poultry. 

‘flic organisation created for the exportation of cattle wili play a 
Jt part, after the war, and wiU continue to be of great value to Swiss 
^.breeding. There is also no doubt that the milk producers' 
Reties and organisations will henceforth have a great influence on the 
j T v industry, to the advantage not only of the producers, but also of the 
pulation and country. 


- Silage for Beef Production. - STARK, Ch. G. (Purdue University), in The Breeder's, 
Qniitc, Vol. J«XXH,Nn. 11, p. 37b Chicago, September 1 3, 1917. 

The problem of reducing the cost of feeding either by using cheap 
ds, or securing more feed per acre, or both, must be faced to day by 
tleiuen in order to remain in the cattle feeding business. In fact, with 
u at $1.25, I r. 50 and $1.75 per bushel many cattlemen have given 
business. 

Vntil the advent of the silo the best dry-lot ration was probably the 
* made of maize, cottonseed meal and clover hay. 

For eight years maize silage has been introduced into the clover 
r ration by the Indiana Experiment Station at Puidue University. 

The following table gives the average feed required to produce a 
md of beef, showing the value of 'silage as roughage with clover hay 
dng the winters from 1909 to 1917 with 160 cattle. 


Feed 


Pct< 1 per pound of gain 
Loti without silage Lot* with silage 


Maine 

Cottonseed meal 

Clover hay 

Mai* silage . . 
Daily gain 


7. 30 pounds 

i.i« » 
403 * 

— i 

* 


c 57 pounds 
r, in » 
l.H * 

It. fit, * 

i. 3 « * 


The average prices received for the clover hay lots and the silage lots 
,e been approximately the same, varying slightly from year to year, 
r every 100 pounds of beef put on by the steers 1165 pounds of corn si~ 
e replaced 1 46 pou nds of shelled com and 359 pouu ds of clover hay. T ak- 
the price of clover hay at $15 per ton, the following table has been com- 
fd from the replacement of com and hay by silage to show the worth 
silage in fattening entile when corn vnrie* in price : 

When mate* l* worth A too of silage is woitli 


Aft cent? per bushel 
90 cents per bushel 
$ l.oo per bushel 
i 1.25 per bushel 
1 1. 50 per bushel 
I 1.75 per bushel 


$ 7.1 i per ton 
$ S.64 per ton 

9,22 per ton 
ton per ton 
it. to per icm 
1 1 . 50 pei b>u 
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To answer the question as to whether all the clover hay could be ren i 
ed by corn silage, 80 cattle were fed, from 1909 to 1913, with thefoJJ 
ing ration : 

Feed per pound of gain 


Feed 

Silage alone 

Silaje and clover 

Maize 

5 97 pounds 

J.67 pounds 

Colt onset'll meal 

*M » 

1. 12 1 

Silage 

. 12.65 a 

IJ.16 s 

Clover hny ....... 

» 

1.14 « 

Duilv gain 

1: » 

3.45 * 


About a third of a lb. more of shelled com was needed by the sib 
alone cattle for each lb. of gain in addition to the extra silage consul 
The gains weTe in favour of the lots receiving clover hay in additit 
to silage. 

To settle the question as to whether some cheap roughage such 05 « 
straw could be substituted for the clover hay a series of lots from icjm 
1914 was fed on oat straw instead of clover hay. The following table shoi 
the results with 60 cattle : 

Feed 

Maize 

Cottonseed meal - 

Straw or hai .... 

Silage 

Average daily gain . 

It appears that oat straw is as good as clover hay in giving fatteub 
cattle a little dry’ filler in a ration of shelled maize, cottonseed meal sd 
maize silage. The cattle eating rations containing liberal amounts t 
maize silage will only consume a small quantity of dry roughage. Oa 
straw seems to satisfy them. The finish carried by the cattle in tha 
lots was practically the same. 

When it is considered that a 50 bushel crop of corn will produce 1 
tons of silage in the silo, the cattle feeder may materially reduce the cos 
of his feed till over that of even such a good ration as maize, cottonsca 
meal and clover hay and at the same time he will produce more availabl 
cattle feed per acre of his farm. The cattleman u<-irg silage can elim: 
nate his non-silage neighbour through economy of production, as h 
is feeding at less cost. 


Feed per pound ot gain, 

Oat *traw lota Clover hay lots 


5.60 pounds 
l 14 » 


10.58 

4.4* 


Vf»6 pnunds 
its » 

i.nS s 

tu. 3 >* * 

i|l' s 


1044 -The Improvement of M Canted ” Cattle in the State of Sao-Paulo Brazil .A- 

Pe Camfo* Pen te ado Marcillo, 111 0 Criadnr PauliMa, Year XII, No. 7, pr- 3 55*s* 
+ 22 figs. Sao- Paulo, July, 

A breed may he improved by two methods — crossing and election 
In Brazil, where the “ Caracti " breed is concerned, there are many obstac 


{ Ed . 


fi) See: It. No. 1825 ; It. I grz, No. 143S ; R igt6, Nos. 10Q3 and 1 1<>5 
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U to the me ^ 0 ^ ’ *) resistance of European improving stock to 
jflplasniosis or trjsteza ; 2) the danger of introducing tuberculosis into 
[jazil with European animals ; 3) lack of adaptation of the European breeds 
, the environment (climate and pasture) of Brazil. This explains the 
disasters with which the introduction of foreign bulls, begun in the 
Me of Sia-Paulo in 1897, has met. Since that date, up to 1916, out 
\ 979 improving bulls imported from the Argentine, Uruguay and Europe 
[r the “ Posto Zootechuico Antral Dr, Carlos Botelho " and other insti- 
ls, 543 . or 55 %. died of piroplasmosis. This percentage is believed to 
jc still higher for stock imported for private breeders. As the cross-breds 
jive the same characters as the improving breed, they must have the same 
pod as the latter have in their native land ; but the Brazilian pasture-lands 
r e composed essentially of Graniintae and rarely contain Eeguminosae, 
rhile lucerne fields do not exist in the country. On the other hand, cross- 
jg, ii-peated periodically, by which this difficulty might be overcome, is not 
3 the power of the ordinary breeder, who has not sufficient knowledge to 
pply this method scientifically. Crossing, therefore, is only to b? recom- 
KTidcdin exceptional casts, for dairy or beef stock, but never for hreeding 
lock 

The best breed for selection in the State of Sfio-Paulo is the Caracfi " 
revd. This is proved conclusively by the excellent results obtained with 
;at the “ Posto Zootechuico " of Nova Odessa. 

Tab!*,* I compares the coefficients of growth (1) given by Mr. VlLLE* 
resmk ( L'elevitge cn Europe et en A menque) with those obtained by the 
bov -m -ntione-d Institute for the " Ciracfi " breed. It will be seen that 
it "Caracu " breed surpasses the early maturing breeds in this respect. 

‘able I. — Coefficients of growth of the “ Caracu ” breed compared with those 
of e irly maturing breeds. 


lisrly maturing Cattl? 


" Carnes " 


* | «•* -*» ! S'SSx 

Agi* 

live v. rifcjht 

CueSkhat 
if growth 

i I 

I or jou kg , 1 li s 

t Vvar 

2<iS 8 ku 

! -’2-t 

- ; i .u> ^.SO |H. 7 

1 ye. ns 

j 321 

: 20.4 

4.' iii.-iuht. S 6*0 j 14.7 

1 i 

46 mom i s 

i 

| 10.8 

Of the cows, only certain cross 

-breeds of the 1st. generation with the 


i‘>t hieeds (Dutch, Schwvtz. Simmenthal. Red Polled, Devon. Hereford) 
aw a greater coefficient of growth than the Nova Odessa “ Caracu ” 
1VV< - This shows that, by improving the breeding methods, the selection 
1 a superior breed would proceed with srreat rapid i tv. 

The- Caracu " bree*d may be selected for beef as well as for milk and 
raught . 

«i! Thf coeftkitnt ol growth [ot drvf is determined hr dividing the \teightof the 
l,nvt l minus its average weight at birth < 30 kg.) bv the number ui inonih* of its life. 

(FJ. J. 
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With regard to beef cattle, animals bred in the open frequently 
1760 lbs. of live weight. At theS&o-Paulo exhibition of May 1917, there *. 
an animal which, without having been subjected to any special intend 
feeding, weighed 2090 lbs. The frame is fairly small. Table II gives tl 
results of experiments on the yield at slaughtering made in May, 
the Osasco frozen-meat lairage of the Continental Product Company, ^ 
ordinary “ Caracu " cattle bought on the market. 

Tabi,K II. - Yield of “ Caracu " cattle at slaughtering 


J 


Tonng omo 


3 »dult 01 


14 ve weight* 3 355 

weight of meat 1 88 1 

Percentage of meat •■■■■••* 56 06 % 

Weight of the fresh skin ... 2T5 Ib«. »* »% 


5 3°* lbs, 

3 0 ) 6.6 
to. i t % 

413.4 lbs. — 8 % 


Under ordinary conditions of breeding, the lactation pe riod of tb 
“Caracu” cow in very short, but the Nova Odessa results prove that i 
is sufficient to pay careful attention to its food and, above all, to milk i 
regularly, in order to turn it into a good dairy cow. Five cows, during thei 
first period of lactation, which lasted 12, io, 10, II and 10 montl 
respectively, gave 5669.62, 3584.46, 3016.86,2893.44 and 2 864.18 lb 
of milk. This milk has a high fat content, 1.6 to 1.7 galls, being require 
to obtain 1 IK of butter. 

The improved European cows which were imported into Brazil >u 
fered a great reduction in the percentage of calves produced. The re- 
presented in 1915 to the Minister of Agriculture of the State of Sao-Paulot 
the Inspector of zootechny who investigated the results of the introductx 
of foreign cattle into the state includes the following calving percent?.?- 
for " Caracu " x European dairy' breed cross-bred? ; the figure were- cc 
lected from 18 farms : Dutch cross-breds, 6570 % ; Schwytz cross-bad 
70-73 % I Simmenthal cross-breds, 50-60 % ; Red Polled cross-breds, 7 
80 % ; Devon cross-breds, 70-74 % ; Hereford cross-breds, 75-80 %. .' 
these averages are greatly' exceeded by these obtained at Odessa for t 
pure M Caracti 0 breed, which are 89 to 95 %. The cows are usually prt 
the bull at 21 months, but same are quite ready at ir months. The h 
are used for service when from 16 to 18 months old ; some could be n> 
at 11 months. 

In order to encourage the improvment of the race, a 11 Caracu Hr 
Book " has been started in the State of S&o-Paulo; in July, 1917, 1 1 
cows and 78 bulls were entered in it. It is composed of two herd-h*'. 
one temporary, the other pennanent. In the first are entered -breed nu^t< 
and their offspring approved and marked by an official Commission ; the* 
when adult, are subjected to a closer examination and, if approved, tr 
tered in the pennanent herd-book. 

The paper contains about twenty portraits of fine specimen* of 
" Caracfi ” breed, of which the bull “ Mozart M is a particularly excel er 
example. 
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. The Outlook for Farm Swop Raising In the United States. - Marshall, p. R . 

0d>ta«* R B * in Fwwrs' No. 840 0/ th: Uni'ed Statu Dipartnunt of 
PP* >‘ 2 4 - Washington D C., July oh 7. 

An important change in the extent and character of the American farm 
jet-p industry began in 1915* Higher prices for lambs and wool in that 
# and the years following attracted wide attention to this branch of 
jimal husbandly# 

Tbt higher prices of sheep products after 1914 were caused in 
Ut, btit not mainly, by market conditions resulting from the war. The 
ipply of lamb and mutton had been decreasing for some time in spite of 
ie growing demand, particularly for lambs. Wool values were advancing 
.fore the outbreak of the war. Although the world consumption of 
ool was increasing, no foreign country, with the exception of South Africa, 
•tined able to increase its exports. Increased supplies of wool in the future 
i1lS t come chiefly from farm flocks. 

In the United States, conditions for farm sheep raising are more fa- 
jnablc than in any country which has not already developed to the 
autat which sheep are necessary for intensive farming. 

Sectional Prospects for Sheep production. - - In the Ivistern States the 
ige and numerous flocks of earlier years were kept almost entirely for 
ool production. Subsequently the increasing wool supplies from other 
jctions and from abroad, together with the demand for other agricultural 
roducts of higher value, brought about a decline in the number of farm 
ieq> in these States. The cheaply produced western supplies were for 
ime time equal to all requirements. To day the western shipments have 
ot only ceased to increase, but have actually grown less as a result of the 
iduction of the range area. 

In New England the sheep raising of the present is planned to market 
imbs at from 4 to 5 months of age, and wool, though important, is not the 
liman* consideration. The full and economical utilization of New Eng- 
indfann labour, pastures, hay and silage calls for more and larger flocks 
) supply the neaT-by markets. The present production can probably be 
wit i plied three times without materially lessening other live-stock produc- 
m. 

Throughout the entire length of the Appalachian Mountain Range in 
ennsvlvania, Maryland, Virginia. West Virginia. Kentucky. Tennessee and 
inrth Carolina, there are large areas of land of comparatively low value and 
'til suited for sheep raising. 

In the hillier sections of northern Arkansas and southern Missouri and 
itlu* cut -over tindx-r region of the Gulf States there are also large areas of 
Miparatively cheap lands which furnish favourable conditions for the 
ftping nf large flocks of sheep at comparatively low’ cost. Similar oppor- 
iftities are found in the cut -over timber lands in Michigan, Wisconsin, 
Washington and Oregon. 

On the higher priced lands of the corn belt a profitable system of sheep 
is being worked out along the lines followed on the intensively 
itmed areas in England and Scotland. While land values in this section 



are much higher on the acre basis than in the regions referred to above 
there is comparatively little difference in the value of the amount of la n , 
required per head for sheep. While few farms in this section are likely t, 
be devoted exclusively to commercial sheep raising, the different labo c 
requirements for cattle and swine make it possible to keep at least i 
to 2 acres. This should add materially to the net income from the fann. 

On western irrigated farms there seems likely to be develop an y 
tensive sheep industry. The alfalfa and other forages produced on the; 
lands come nearer to being satisfactory as a sole ration for sheep than fc 
any other stock. The use of irrigated pastures based on the rotation! 
forages will provide excellent summer feed and at the same time avo: 
the cost of labour for harvesting where there is not an opportunity of ush 
the open range or forest reserve for grazing at that time of year. 

This bulletin contains important suggestions for beginners in farm shvq 
raising and management. 

io 4 6 The Model Garbage-Disposal Piggery belonging to Worcester, Massaehusett! 

D, S. A. - UOSNKT, Frederic, Jr., in Herts- Record, Vol. 79. No. t 

pp. 306-400, 8 New- York, August, 

Worcester is a town of about 175 000 inhabitants in which about 70 5 
of the garbage is fed to pigs. 

The town has a home farm of 376 acres and, in addition, leases anotk 
of 220 acres. On these farms aTe kept 2 000 to 3000 pigs. Pig-breedia 
as a means of utilising the town refuse has been carried out since 1872. 

To facilitate the collection of the garbage the town is divided int 
2 1 sections. There is a special collection for the fish offal and rotten esn 
from markets and commission houses. This material, which is not fej 
to the pigs, is buried. 

Each collector collects one load, which he dqwsits at the farm. H< 
also has to unload and clean his wagon and attend to his horses. There is 
however, a special employee for feeding the horses. The teams leave thi 
farm at 7 a. m. and have an average daily haul of 13 miles. It takes from 
2 to 4 hours to collect a load, the average time per house collection bang 
1.65 minutes, the Board of Health requires that the garbage be placet 
in watertight, covered receptacles, and that no tin cans, water, ashes, glass 
shells, etc. be placed in the receptacles. An average of 20 tons of rehis 
is collected per day. The use of municipal garbage has never caused air 
disease amongst the pigs, and garbage-fed hogs command the same pno 
as hogs fed by the ordinary' methods. 

The pigs eat the garbage as it is brought to the farm ; it is neither waste 
nor steamed. Young pigs are kept with the sow till they are 6 weeks ok 
and are kept in pens till they aTe 6 months old, when they weigh about 7 
to too lbs. They are then turned into hog-lots (100 pigs to about 3 aCie ' 
The refuse is fed to the pigs on feeding platforms. When the soil aroiiB 
the platforms becomes fouled, the platforms are moved and the groun 
ploughed up. This system prevents the formation of any bad smells. £ 
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jatfonns are cIeane ^ evef y ^y. and the material removed composted or 

When 5 to 6 weeks old the pigs are inoculated (double-treatment method, 
rjnis and serum) against cholera. The total cost of treatment, a 20 cc, 
Ejection, which has proved very efficacious, is 70 cents, per pig exclusive of 
[Jje necessary help. In 1915 the herd was attacked by an epidemic of foot- 
md-mouth disease , 2 360 animals were kilted, the cost being borne partly 
jvthe Federal Government and partly by the State. The sows are bred 
jv tuning about 300 of them into the same lot with about 30 boars for about 
i weeks. The first lot are bred from about October 20th. till December 1st. 
farrowing thus begins at the end of January and continues till early March, 
liter a month or six weeks a second lot of sows are bred, and so on. 
ihe pigs about 15 months, when they weigh 250 to 300 lbs! 

'he last lot sold (May, 1917) realised 16.35 cents, per lb. live weight, or 
ji cents per lb. dressed weight. 

The herd is kept in 12 pig-sties scattered about the farm. Details 
f the piggeries, of which the most recent cost § 3 000 each, are given. In 
ddition, there are 100 small portable take-down pens for late spring far- 
ming. 

Details are also given of the cost of garbage collection and of the up- 
eep of the pigs, which at present amounts to about $ 60 000. The expen- 
se generally exceeds the receipts, but, nevertheless, feeding garbage 
) hogs is considered the most economical and satisfactory method of dis- 
osal, and it has been proved that, if it be done in a sanitary and intelligent 
miner, there is an absence of any appreciable smell. 

u; Protein Feeds for Laying Hens r. ktzmcstes , 11 i,., in ini.mHycf Missouri 

C U< A rrictdtun, Agricultural Exptrimtnl Siaiton Circular ft.*, pj>. 1-1-. Columbia. Mis- 
souri, June iyi;. 

TislS lo determine the value of beef scrap and sour milk. Feeding tests 
..inducted at the Missouri Agricultural Experiment Station have shown that 
Four milk or beef scrap added to the poultry ration materially increases 
tgg production. These tests extended from November I, 1914 to Octobei 
3 r - 1915 and from November 1, 1915 to October 31. 1916. Results of these 
tests tfigether with results from feeding protein concentrates of vegetable 
origin are presented in this bulletin. 

From the tests it appears that the addition of protein concentrates of 
readable origin, such as oil meal, glutenmeal and cottonseed meal, to a 
ration has but little influence on egg production. Where sour milk, or 
taf scrap was used the production was very nearly double and while the 
ttsuf the ration was increased from q to r3 centner hen per year the extra 
wdit paid for this ten fold. The oil meal mash was not consumed in as 
up quantities as the other mashes, indicating that the hens did not relish 
; hts us much as they did the other mashes. 


(Si.) 


u) R. Sept . 191 7, No. #37. 
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The following table shows how protein feeds affected egg productb 
Basal ration of gram and tnash plus various proteins. 


Protein feeds 

Sour Milk 
Reef Scrap 
Cottonseed Meal 
Linseed Oil Meal 
Gluten Meal 
No Protein Peed 


Eggs produced 

i ay per hen per year 
i’o per ben per year 
(>6 per hen per year 
64 per hen per year 
63 per hen per year 
57 per hen per year 


In each case the protein feed constituted approximately nne-hvelftl 
the mash (bran 1, corn meal r, shorts 1) three-twelfths, and the s. r d 
(com 2, wheat 1) eight-twelfths, of the ration ly weight. j 

With the cost of feed based on the quotations of a load mill at the follntj 
ing rates : wheat at $ 1.66 per too pounds ; corn at $ 1.60 per 100 pound* 
bran at $1.20 per 100 pounds ; corn meal at $ 1.70 per 100 pounds ; shorts! 
$ I.40 per 100 pounds, beef scrap at $3,25 per 100 pounds: sour milk §0.3 
per 100 pounds ; the average cost of food per hen per year was $ 1.0 2I 
1. 13 for the beef s^ap ration ; $ 1.05 - 1.14 for the sour milk ration; an 
§ 0.956 - l,oo for the ration without beef scrap or sour milk. The aveiaj 
per hen per year of beef scrap supplied was 4.2 * 5 pounds ; and of sour mil 
8S-S3.8 jxninds. The total food cost of a dozen eggs produced was$o.r»; 
0.106 for the beef scrap ration ; § 0.10 - 0.II2 for the sour milk ration ;aa 
S 0.222-0.2 r for the ration without meat ot nnlk, on account of the diffe 
ent amount of eggs obtained with the different rations. 


1048 - The Feed Cost of Egg Production ; Experiments in U. S. A. — Lamo*. u. m. 
J.ei:, A. R., in L'niUJ SiM.* eta of .X^wiVure, IS'slldir. No <fii, p;». j: \\ * 

ington, D C., Auti*i?t if*, 1 >1 

Results of 3 years experiments at the Government Poultry bin 
During the third year, sixteen pens containing 366 fowls, were used Dr t 
experiment. 

The average egg yield for the first laying year in all pens was 1 
eggs and the highest pen average yield was 169.5 eggs. Iu the see 01 m ye 
the average egg yield of all [tens was 02.7 eggs, which decreiwd to 7, 1 
eggs in the third laying year. 

Eggs were produced at an average cost for feed only of m cents 
dozen during the pullet year, of 13 cents in the second year, and i<) cent 
in the third year. Prices of individual grains in 1917 are from D 1( - 
per cent, higher, which should be carefully considered in estimating d 
present cost ot egg production. 

The average value of eggs over feed cost the first laying year was * 
per hen, falling to $ 1.41 the second year, and to $0.79 the third year. T1 
highest average value in any pen was $ 3.41. 

The general-purpose fowls consumed annually 72 pounds of feed ffhic 
cost § 1. 13, while the leghorns ate 55 pounds, which cost 87 cents. 
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Good results were ob*'ine - with rations both with and without oats, 
fie use of this grain e varitty to the ration without increasing the cost. 
; oW ls not fed any bocf-scrap or other animal protein laid only 90 eggs dur- 
ng their pullet year compared with 137 eggs from the beef-scrap pens, and 
4 compared with 83 in their second year. The eggs of the no-beef-scrap 

cost about 2,2 cents per dozen more to produce the first laying year, 
at these costs were about equal during the second year. The fowls not 
;d beef- scrap laid very poorly in winter, thus materially reducing the value 
f their eggs. 

Cottonseed meal used in place of beef scrap as a high-protein feed 
phe ration produced brown or greenish spots on the yolks of the eggs, espe - 
ialiy in warm weather, making a considerable proportion of them unfit 
jr market. Eggs were produced more cheaply and at a considerably 
reater profit on the beef -scrap ration. 

Fish meal at $ 7 a ton less than beef-scrap proved to be a good high- 
rotein feed, which can be used to advantage to replace beef -scrap. The 
sb meal did not in any way aifect the flavour or quality of the eggs. 

General-purpose fowls allowed to select their own mash constituents 
te a dry mash containing about 63 per cent, cornmeal, 19 per cent, beef 
:rap. 9 per cent, bran, and 9 per cent, middlings. leghorns ate a mash 
i about 06 per cent, cornmeal, 26 l>er cent, beef-scrap, and 4 j>er cent, each 
[bran and middlings. Xo better results were obtained by this method of 
wling than where the ground grains were mixed together in a mash. 

Good mashes, as indicated by these experiments, may be made of 66 
ncvnt. cornmeal, 26 per cent, beef-scrap, and 4 per cent, each of bran and 
fiddlings, or 2 pounds of cornmeal and 1 jxmnd each of bran, middlings, 
nd beef-scrap, with a scratch feed in each ration of equal parts by weight 
[cracked corn, wheat, and oats, which is fed so that the hens receive about 
qnal parts of scratch feed and of mash. 

The Leghorns on free range gave a considerably greater egg yield than 
iose confined to a fair-sized yard. This difference was less marked in 
ae general- purpose hens. 

Sprouted oats fed as green feed to hens confined to yards cost about 10 
-nts per hen a year and 1 cent per dozen eggs, not including any charges 
t labour and equipment. The hens ate on an average in one year about 
3 pounds of oyster shell and 0.7 of a pound of grit, which together cost 
bout 1 cent per hen. 

The leghorns did not lay as well in the winter as the general -purpose 
reeds, especially during their second year, but the Leghorns produce eggs 
bout 3 cents per dozen cheaper during their first year, 6.4 cents cheaper 
1 their second year, and 9.8 cents cheaper in their third year than the ge- 
wal-purpose breeds. One pen of Leghorn pullets produced eggs in their 
rst year at a feed cost of 6.7 cents ]xr dozen, while the value of the eggs 
tr hen for the year was $ 3.41 over cost of feed. 

The average weight of a dozen eggs from the general -purpose fowls 
wing their pullet year was 1.53 pounds, 1.60 during their second year, 
^ 163 during their third laying year. The eggs from the Leghorns aver- 
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age 1.45 pounds duiing their pullet year, and ^49 during their second 
third years. u 

The egg production of the general-purpose fowla^ecreased 32 per cm 
in their second laying year. The decrease was considerably less i c «i 
Leghorns, their 2 -year average egg production exceeding that of the genera 
purpose breeds by 19 eggs. The decrease in production from the seeoi 
* to the third year was only 4 per cent, with the Leghorns, compared wjth 
per cent, in the general-purpose breeds. 

The cheapest eggs are produced in the spring, during April, Mar % 
June, while the greatest costs occur in October, November, and Decent 
The lowest monthly feed cost of a dozen eggs in any of these expert 
was 4 cents, while in some cases no eggs at all were produced during t; 
month. 


1049 - Turkey Raising in Texas, U. S. A. See n t o. 1081 of this Renew. 

1050 - The Biology ol the Larvae and Moths of Bombyx mori 0! Parthenogene 

Origin. Lkcaillon. a., in <.''*»/■(« K 'ernins Je 1‘ Academic Jes Sciences, \ t} \, i(,<. \v 
pp. 289-291. Paris, August 20, 191?. 

In a recent paper (i) the Author reported that he had success^] 
obtained and reared 4 larvae from eggs laid by a female of Bmbyx n< 
which had been prevented from mating. The results of his observatio 
on breeding out these larvae, their sex, reproduction and progeny w* 
as follows: 

1) The 4 larvae fed easily 011 leaves of white, black or red malfcen 
Their growth was rather slower (an average of 45 days) than that of non: 
larvae. When they spun tbeir cocoons, 3 of the larvae were of the sat 
size as normal larvae, the 4th. was much smaller (only 2 grammes). 

2) The duration of the pupal stage* was also a little longer than t! 
normal {16 to 17 days). 

3) Of the 4 moths, 3 were males and 1 female. One of the male? is 
extremely small and could not mate;- the other 3 moths showed nnoiitva 
difference from those of normal origin, and mated in the usual way. 

4) The breeding of the two males and the female was studied as folios 
When the first male was put with an ordinary' female, copulation :i 

mediately took place and was of normal duration. The fertilised feus 
laid about 300 eggs of which one only remained pale yellow, i. e.,escap 
fertilisation, whereas the others underwent normal change of colour. Ait 
the first ovijjosition, copulation again took place, followed by a second (" 
position of 56 eggs, of which only 4 were unfertilised. 

The second male behaved in a similar way to the first. The fens; 
with which it was mated laid about 250 eggs, of which 10 were unfertile 
The female of parthenogeuetic origin when isolated laid first 45 eg 
then 63 more. Mated with an ordinary male it laid 195 more egg*. 0 * 1 


(i) See R., October 19*7, No. 936. 
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pe of the eggB laid before mating underwent change of colour. The eggs 
^ after mating, with the exception of 6, changed colour normally. 

Conclusions. - The two sexes are present among larvae of Bvmbyx 
^produced by parthenogenesis. The evolution of the larvae, chrysalides 
jd moths of parthenogenetic origin differs hut little from that of indivi- 
ja k of normal origin. Well-constituted individuals of parthenogenetic 
breed in exactly the same manner as normal individuals. The ca- 
tcity for parthenogenetic reproduction does not ap]*ar to he more marked 
fences of parthenogenetic origin than in those from fertilised eggs. 


FARM ENGINEERING. 

,51 * Tiiats of Agricultural Tractors at Noisy-le-Grand, France, in 1917.- - klvgi.l- 

Max, in f't'uliU ti’l»fumui:ions Ju Minima ti, l' A iuuiiuil, Yt.it . y t , u 
j,!,. l'af is, JuU* ji, im;. 

Twenty-seven machines took part in the trials at Noisy-k -Grand, 7 
ingof French, 1 of Italian, and 15 of American construction. 

The published report only deals with 9 tractors; the writer will shortly 
.Wish the results of the trials of the other machines. 

The appended table (see page 1124) gives the results, showing for each 
ictor the fuel used (l), the stated H. P., and the sale price without the 

High. 


: - The Annual Work of a Tractor in France.. -Rinoilmw, M\x, in isutiaindeU 

Vi;-' "oil <"»•«* ?>‘>ur ilniu\ir.£ Vo, ]>p. uti 1^3. Paris, 

Hiiy- *11 '1 , 1 <1 1 ** . 

humiliation supplied by M. Coulfier to the writer regarding the use 
a :o H. P. Emerson tractor, owned by the " Syndicat de culture meea- 
\w "of Ktampes, Seine-et-Oise, France. The machine, with accessories, 
tt about £ 555. 

From May 1 to December 31, 1916, the tractor was used on 115 days, 
■resenting 909 actual hours of work ; 449.73 acres were ploughed. 

For 191 7, the tractor was expected to be* used on 1 70 days, or 1360 work- 
ers, for ploughing from 662,35 to 667.19 acres at 6 inches depth, 
dch appears to be the maximum. In 1916, the average working day 
sof 8 hours, during which 3.9 acres were ploughed to a depth of 6 inches ; 
- *'il was a sandy clay often difficult to work in hot weather. The wages 
the 2 drivers, driving the tractor in turn, was 3s. zd a day each, plus a 
aus nf 7,7 d. for each acre ploughed 6 ins. deep. These wages are paid 
the employers, who paid about £ 24 ; the Society paid, for its part, about 
3 for time in moving from one place to another, stoppages, etc. The to- 
ttages paid amount to 4 *n average of 3 s. 9.4*6 per day for the 245 days, 
7L 11.86 d. per working day of the 115 actually worked. 


'I Tht* jKinilfin us<tlmthctriiiIsh!i*la< 1 enriiyoIo.r i* ai i y C ; i gallon weighs! 73 
l *Ithv trials Ihi- fuel is given »*y weight. 



Results of ploughing (rials. 
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gepai fS were ma£ ^ e on : the fan-pinions ; clutch leathers ; 2 pinions and 
tf heel rim of the driving wheel (the first gears were replaced after 
ghing 24 acres, the second after 27 acres) ; eugine.oil-pump ; a connect- 
-rod head axle-necks and hubs of front-wheels ; new piston rings. These 
Lj r5 cost about £ 55, or the high figure of 9 s. 6 d. per working day. A 
jd part is due to bad and careless handling by the drivers. 

The approximate net cost per acre, in 1916, was : 

£.-W. 


\ fcunipy clay l<»ani, (lifluiilt; <k'pth, 5 */* in* 

p Clay soil. dry. difficult ; depth, 5 1/2 ins 

C — Clay soil, worked under goo ! cgndUkins; depth. ti l»t inf. <>-,-{> 
0 Cliy soil, work! nit easily ; depth, 6_r i*» 7 in* 1 v-ij'i 


The Society is of the opinion that these cost prices for an acre are 
, no way excessive. 

Internal Combustion Farm Drainage Machines. Eiy;uwtnn-, \\d. civ, n>*. 

;fK)6. 1*. ^.’Sjtnd pp, ’sr-Jts, Jig. 5. London August 3;, nar. 

Especially in England, an immense amount of money has been invested 
irainage, thus resulting in increased productivity. At present, drain- 
. works are being carried out over large areas and, on account of tlie 
rcity of labourers, machines have been made to remedy the difficulty. 

1 shows the caterpillar tyj* and l ; ig. 2 stems the ordinary tractor 
a of the drainage machines made by the Pawi.iv, & Harnisch- 
;hk Co. at Milwaukee, Wis . U. S. A. They are fitted either with a 
iJer dredger or an excavating wheel, and have given most satisfactory 
rit' even in very difficult soils. 

The chassis is mounted so as to yiermit free movement of the axle in 
sing over uneven ground without affecting the car body proper. Jt 
of structural steel and is so designed that it supports the machinery 
t hmjt any overhanging or eccentric loading. 

The machines are equipped to burn either gasoline, kerosene or motor 
irit and are provided with a 4- cylinder vertical engine. The intern*] - 
mbustion engine is water-cooled and circulation is maintained by a cen- 
fugal pump. The tanks are fitted with open screens to ensure better 
oling, by exposing the water to the air in a thin sheet. 

The machines are steered by means of worm and wheel gears on cross 
ate which are chain-connected to the front axle. 

The grading operations gre controlled by power, by means of gearing 
onteted through friction clutches to the hoisting drums. The exeavat- 
g wheel is lowered by ge£r, and is controller! by automatic friction baud 
■akes. which are lined with asbestos. The upright supports, cable sheave 
ipports and connections for the excavating wheel frames are formed 
? placing 2 heavy channels back to back, a rigid construction that obviates 
ie need for extension guides for the excavating wheel connections. The 
tontction 1 xtween the excavating wheel frame and the main body is very 
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strong; it insures facility in raising or lowering the excavating wheel a 
assists in maintaining a rigid ]>osition of the excavating wheel when Open 



i‘ig. 11. — Excavating who-1 type. 


ing in fr<?st , cemented gravel or other hard digging. The excavating wh 
frame is made of structural steel like the main car body and is very >\m 
braced ; a rigid and heavy construction in the rear is provided for attac t 
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.leaning guard and shoe. This gives great stability to the machine and 
ppats running sideways. 

The excavating wheel has no axle and is so arranged as to obtain 
i maximum depth of trench with the minimum diameter of wheel. This 
ember is made of machine-forged steel angles and plates. The driving 
ms are of cast steel and are fastened to the wheel member. The buckets 
ie of heavy plough-steel plate, forged to shape and sharpened at the cutt- 
l edge- 

the double spade cleaner is stationary, being mounted ou the frame, 
bese spades clean the bottom, side and top of the bucket. On the larger 
achines steel slat conveyors deliver the soil on both sides, but clear of the 
itch. The conveyors are adjustable in length to suit the depth of the 
itch being cut, and are driven from the main wheel driving shaft by a 
air of bevel gears. The outer ends of the conveyor are adjustable for 
■eight- Ditches dug by these machines are easily back-filled by ploughing 
a first one side, then the other. 


W Harvesting with Tractors: Trials at Grignon, Fiance, in 1917. - berthaclt. 

IV.in Ji.uiMl d'A .ricultuu pratiyu, Year Si, No. ih.pp. 341345, * fig. Paris. Septem- 
ber t'ji;. 

Official tests of mechanical harvesters were held, on several days in 
.ugost 19 1/. on the estate of the National School of Agriculture at Cri- 
doe and on neighbouring farms. 

The following tractors were tested : 

It IM K. P. AVERY , towing a 71 in. Woood harvest?! -binder. Smooth working, fair 
etd. doing good work. 

ift H. V Mom;:, with a ;i in. Osborne harvester-binder, Speed: ^,5 to 3.4 miles 
1 brur, apparently suitable ; w<rk well done 

d Moline with an 8; in. Adruxce -Molise binder. \V< rk well de,ue, driving 
jy, (.veil ever difficult ground 

4 ) i 6 H. P.Ct*E(oftheCiseC> cf France), with an #2 in. XASiET- H akris machine. 

5 ) A wan to with a 71 in. Mv«ey- Harris lu wester- hinder 

6) Globe (i), with a ;i in Massey- K A ltars . 

71 Bum of Sorest e» (Seine). 

8 ) Xavier Ghaames (frnHe Mayen Co.). 

i)| Ford of Minneapolis, with a 71 in. Wood binder. 

10) BOW, with a 71 in. W ood harvester. 

The Ford tractor from Minneapolis should not be confused with 
t Ford tractor from Detroit which took part in the Noisy -le-Grand 
in front it has two. driving-wheels, between which is the engine ; 
e steering wheel is in the rear and under the driver's seat. 


is) See Dr. CHayrao. Sctes rf/ Cult**/ (Paris, BailliCre, 1917), from wbwh 

** tallowing data relating to this itnctotare talun : Weight, 4 730 lbs ; 2 cylinder- borixontal 
: t S H P. ; use* petrol ; Dimensions, 11 ft . 8 in. X 6 f 4 . 9 in. ; one front wheel and t diiv- 
iE-wbecls ; ploughing can be done with one driving wheel running on the stubble or in the 
Ktuw previously turned. {Ed. \ 
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Certain tractors could not continue owing to broken parts, Oth e 
worked equally well in wheat* barley and oats. Some were driven b 
quickly, which is bad, both for the machine and the crop to be gather* 
the tatter losing the grain on account of the shocks received. 

The problem is not that of cutting very quickly, but rather that , 
cutting at the greatest speed permitting the work to be well done,wii 
little loss of grain. 

The Grignon trials showed that all the tractors could tow variot 
makes of harvester-binder. 


1055 The M Bell” Automatic Stooker. - The ImpUmeni aiut Machinery AVii,v, Vo] 
No. p. 5^5, t fig. London, September 1, 1017. 

The stocking of grain involves considerable labour and expense, 
and in Canada and the United States the production of a simple and el 
fieient stooker has long engaged the attention of many inventors. Mr. fl 
G. Lancashire has recently invented a machine of this character, shorn 
in the annexed illustration, which can be quickly attached to any mak 
of binder without trouble and without in any way interfering with an 
working part of the binder. 

The bundle carrier on the binder is first removed, and the machine j 
connected to the binder by means of two angle iron arms, the lower en 
of the conveyor being then situated immediately under the binder ded 
The two arms projecting from the front and inner side of the machin 
frame are connected by bolt and clevis to the tongue of the hinder; tht 
by means of 4 bolts the binder and stoker are associated as one machin. 

The conv eyor is self-driven and receives the sheaves as they dro 
from the binder-deck, these being automatically deposited in the storj 
forming basket, which is pivotally susjrended lx* tween the drive wheel 



The “ Hell " automatic stooker. 
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\Vhen the driver has sufficient bundles in this basket, he can, by 
iD g the binder foot trip, throw the gears into contact, which causes the 
asket to revolve, the stook dropping on the ground and remaining so- 
fly fixed in the stubble ; the basket returns by gravity to its original 
ositioii. During the time required for this operation, the conveyor 
jjjaias stationary, and will receive any sheaves which may leave the 
aider The basket in finding its original position automatically starts 
p the conveyor so that the filling can go on as before. The upstanding 
urved arms seen on the sides of the basket close down immediately the 
umping commences and grip the bundles, compressing them together 
nto a solid stook ; they release automatically as soon as the basket is 
B position to drop the stook to the ground. 

M - The Ventilation Of Hay-Rieks, MaNWX, o. , in the Jourrutl d’ Agriculture pratique, 

: ' Year 81, So i*, p. 347, fitf. 1. Paris, September h, 

To allow of stacking hay while still damp, and still providing for suffi- 
ient drying to prevent heating, pieces of 
ma-cotta have been used for some little 
ime in Switzerland. 

The device, which is shown in the ac- 
ompanying figure, is invented by A. Bra- 
ss*, of Thun (Switzerland) , and is known as 
he EHA. system. On the soil, in the middle 
.* the site of the stack, a basal piece S is 
iked, having 4 horizontal oj>enings to 
.hich are joined planks or sticks laid in 
r.es. In measure as the stack l< gradually 
ins, memters E are placed one on top of 
he other, resting on 3 projections e, which 
■inject from the member immediately below. 

'k members K are truncated cones, their 
itemal diameter at the base being much 
renter than the external diameter of the 
>pof the member placed below. Thus there 
an annular space through which air, shown 
v arrows, can circulate, to pass up the 
chimney thus formed. 

The radius of effect of these ventilators 
shook! not be greater than 13 feet ; in 
sMong stacks the distance should bejlimited 
to :2 feet. 

I0 J7 - A ffifrCoolar H»d bn a Trolloy. 

9*4044 Sto raw, Vo!. XX. No n ». n - 11 S, 

3 . London, September 1..17. ^ 

In order that milk should be delivered w « taTrBUkw , fatNMrt , 

J me consumer in a pure, heal hy condition. 

14 ^ntial that it should be cooled as soon as it is taken from the 
and before it is despatched to the centres of consumption. 
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A simple and inexpensive milk-cooler constructed of tin plate is 
in the accompanying figures. 

Fig. I. shows a milk-receiving hopper S (removable) with perforatioj 
permitting the milk which has passed over the cloth strainer to flow 0Vj 
a conical' shaped surface S, the crushed ice being introduced into the boc 
of the cooler by removing hopper H. A is a metal agitator to keep ice, a : 
subsequently, water from melted ice, in circulation. These coolers can be fo, 
on a light trolley (fig. 2) for transport when the cows are milktd in the fiel 
The most important advantage of this cooling system consists in tjj 
aeration of the warm milk. By circulating a thin film over the surfaced 
the cooler, and by the milk being exposed to a pure atmosphere while it j 
still warm, all animal taint and odour from Toots and other foods would \ 
eliminated from the milk which would therefore considerably improve i 
keeping power. 



1 . — Milk-cooicT : details 
const ruction. 



To cam out the low temperature cooling immediately after milking 
it is necessary that the farmer should be provided with ice. Thus ther 
ought to be in each district a collecting and ice-making station posse*™ 
an ice-making plant of sufficient capacity to meet the requirements of tb 
farmers cooperating in the district. At these collecting and ice-makin: 
stations situated at railway sidings, oil the milk from the district wmili 
be collected, weighed and tested. The collection could be done by a mott 
lorry going the round of the farms. At the collecting stations, the mil 
could be further cooled if necessary, and then placed for transport in mr 
churns fitted with dippers provided with crushed ice and covers secure* 
closed and sealed. From the collecting stations the milk could be sent t 
the distributing depot in the consuming centre, or large town, where tho 
would be adequate plant for keeping the milk. 

According to the article analysed, this method of milk distribute 
would be of considerable advantage to milk consumers in large town 4 
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Alcohol in ArntmUa.— The Engineer, Vol. CXXIV, No. 3222, pp. 27R-279. 

^ edoti, September 2 f», mi 7. 

The Commonwealth Advisory Council of Science and Industry in 
fl5 tralia appointed a special Committee to investigate the whole question 
j alcohol and engines. The 1st, report of this Committee deals with the 
jflsl ruction of an alcohol engine, the supply of alcohol and the denatur- 
tion process, 

Alcohol engines are already made in America, England, France, and 
aiticularly in Germany. Any petrol engine of the ordinary types can be 
jji on alcohol without material change in its construction, but the consump- 
on of fuel per brake H. P. is about 50 per cent, greater than in the case of 
rtrol. It appears, however, that the consumption of alcohol per brake 
[ p. in a specially designed alcohol engine will not exceed in volume the 
jnsnmption of petrol in a petrol engine. The main alterations necessary 
[petrol engines to fit them to work on alcohol are : 1) an increased com- 
ression ; 2) a pre-heating of either the fuel, or the air, or the mixture of air 
id fuel ; 3) an increase in the area of the fuel jets and fuel supply pipes, 
i older to start an alcohol engine, the carburetter mast be pre-heated, or 
se a small amount of petrol used. When a temperature sufficient to va- 
rsrise the fuel is attained, the alcoho 1 can be gradually turned into the car- 
aretter and the pre-heating of the fuel maintained by the exhaust gases 

The advantages of alcohol are : the products of combustion are practi 
jllv odourles® and free from smoke ; the risks in manipulation are much 
saffian when petrol is- employed ; there are many theoretical chemical 
nd physical reasons why alcohol should yield superior results ; there is no 
auger of pre-ignition under high compression ; alcohol is more homoge- 
eousthan other fuels ; alcohol can be produced in largely increased quanti- 
ses in Australia. 

As alcohol is more efficient in engines of low piston speed and long 
troke. the Committee have decided to devote their attention to the design 
nd manufacture of stationary engines. 

The problem of distribution of alcohol is not likely to be so serious in 
te case of stationary engines as for the general adoption of the spirit for 
fitoi cars. 

The supply of alcohol is the most difficult question, for even if the whole 
railable supply of molasses in Australia were used for distillation, only 
bout 4 million gallons of alcohol could be produced per aim am, whereas 
k annual importations of petrol are about 17 million gallons. About 
3 ooo tons of molasses are annually produced in Australia of which only a 
Itle more than 1 j t is now used for making alcohol. The price of methyl 
Nk>1 produced from molasses is about is. qd. per gallon. It appears 
nlikdy that any considerable quantity of alcohol can be manufactured in 
ustralia from either raw, or waste, substances such as waste wood, straw, 
f waste fruit ; cereals or industrial plants such as potatoes and beets might, 
wevet, be used. 

Various authorities have proposed that alcohol should be used as a fuel 
1 admixture with- other materials such as bemiue, ether or acetylene. 
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The main advantage from such an admixture would be that the exi^ 
types of engines could be started without difficulty. A new fuel ^ 

“ Natalite ,J is formed by a patented process in which the ether and alc^ 
are manufactured together in the form of a mixture, thus obviating 
cessity for first producing the alcohol, and then manufacturing the eft 
from it , The Committee are making enquiries with a view to the product* 
in Australia of suitable materials to be used as an admixture with alcoh 
and as to the efficiency of the various admixtures. The Committee su^ 
cooperation with the Imperial Motor Transport Council, London, fort 
purpose of obtaining a denaturant for alcohol which will be generally accq 
able throughout the British Empire, 

1059 - Review ol Patents. 

Tillage Maehtnei and Implements. 

Austria 74 354 Device for raising and lowering tractor ploughs 

Italy 1 57 732. Motorplougta for hill sides with slopes up to 63 

Switzerland. 75 $46. Attachment for ploughs. 

75 934 - Power-driven agricultural implement. 

I'nited Kingdom 107941 Plough. 

United States 1 235 795 Agricultural implemeut. 

i >35891. Wheeled farming implement 
1 236 253. Plough. 

1 236 ’70 Shbsoiling attachment for breaking ploughs. 

1 236 344. Detachable harrow-cultivator . 

1 336 713- Plough shifter for traction engines 
1 23; 1S2. Land roller, 
i >37 194. Stalk cutter for maize. 

Drainage and Irrigation 

Austria 74 283. Device for preventing flooding, for draining flat soils w! f<? d 

tiling watercourses on such lands. 

74 362. Ditching machine for drainage. 

United States 1 235 Si 3. Lawn or garden sprinkler 

Manures and Manure Disinkuiw 
Austria 74 353. l'ertilizer -distributor. 

United States 1 235 906. Fertilizer composition. 

I 236 358. Manure distributor. 

Drill* and Seedin ' machine* 

United States 1 233 606. Attachment for planters 
r 235 892. Lister. 

1 236028- 1 236519. Planting mechanism. 

1 236 377 - Planter, 
r 236 56;. Maize planter 

Van ohs Cnltuful Operation*. 

Austria 74 219. Clips for holding vine-shoots together and upright 

Switzerland 75 847. Implement for lifting deep-rooted plants. 

United States 1 235 790. Garden-hoe. 

t 23^045. Too! for side-grafting-trccs and fchmbbetj 
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Control of Diseases and Pests of Plants. 

15S 083. New spray tor vines and olives against peronospora and other fun - 
?ous diseases. 

158 314. The use of triehloronilromethane e ~ ^ (ctalorojiicriiH for 

tlj 

destroying plant and animal life deleterious to agriculture, com- 
merce and hygiene. 

^Kingdom 107651. Fund gator. 

107893. Animal trails, 
jteti States 1 236629. Insect destroyer 

Reapers, Mowers an,l /farro/in* Machines. 

jted Kingdom 108 061. Swath turner. 

M St^es 1 235 6 ot. Fruit picker. 

1 235 649. Gang lawn mower. 

1 235 977 * Bundle -holder for binders. 

1 236018. Grain-shocker. 

I 236021. Harvester reel, 

1 236 680, Shock forming and making machine. 

Machines for Lifting Root Crops. 
tel States. 1 235843. Beet -topping machine 
t 235 903. Beet lulling machine. 

Threshtn - anj Winnowin' Machines. 

,,n;l ~ 4 3 f, .V fray sw.l dressing machine for separating round seeds from ee 

reals and sriall leguminous seeds, 
ttd Slates f 235 596 — t 237004, Grain separators, 

1 235 S<m ; Grain winnowing machine. 

1 230 147. Cotton seed dernier. 

- 1 /of ijinrs and Implements for ike Preparation and Storage of Cratn, I voider, etc. 

74 3 1 " '. Regulator for setting knifes ■ >t chaff cutters 
ml Kingdom 1083;;, llav c.vker 
ir>8 1*2, Elevator, 

‘■d States 1 235804. Hay-stacker 

t 235 8 <iV Ensilage picker, 
i 235 97^ Hnv-haler 

Forestry. 

el States t 235 b 2 \. Tree- carrier 

Steering aiui/l radon «f Agricultural Machinery 

: ' r 484 236. Tractor fur usj- in vineyards. 

157 276. Electric tractor for mechanical cultivators and inland navigation, 
'd Kingdom 107625 Tractor 

:ft ‘ States 1 235 687. Steering mechanism for tractor engines. 

1 235822. Tractor, 

t 235 888 Power steering attachment for traction engines 
1 235'9* 5- Traction belt. 

1236813. Automobile-tractor 
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Feedtu\ mud Housing of Livestock. 

Austria 74 2*8 Horae shoe-nail, 

I taly 158 0*5* Immovable identification disk lor cuttle, which U applied bvfc 

Switzerland 75848. Device to guide growing horn*. 

United Kingdom 107 941. Horse-shoe 
United States t 236 203. Horse-shoe. 

Poultry Farmtn^. 

U mted Kingdom 107 819. Poultry feeder. 

10S415. Poultry hopper. 

United States 1 235 869. Egg- tester. 

1 235 886. Egg-carton. 

Industries Depending on Plante Produets 

Austria 74 379 — 74 380, Apparatus for peetlng and mashing potatoes. 

United Kingdom 107538. Process lor brewing light beers. 

United State* t 235 722. Machine for stemming cured tobacco- leaves. 

Dairying. 

74 325. Open-air process for preparing dried milk 00 drying eylind 
heated to boiling point, the milk being fed through a turn 
slit. 

75 873. Churn. 

75 874 ■ 75 968 — 75 969. Churns 
75940, Lock for milk cans used for transport 
1 235 570. Apparatus for sterilizing milk-cans. 

1 236 *19. Butter-cutter. 

1 236413. Apparatus for milking cuss*, 
i 237093. Dairy' can. 

Farm Buildim-s. 

United States 1 235 5S8. Post-hole digger, 
i 236 053. Silo. 

1060 - Small Cold Storage and Dairy Build togs, la Canada,— kupdick, j. \ and k 

gess, J.,in Dominion of Canada, Department of Apiculture, Dairy and Cold Siorm't Bra< 
Ballet inSo. 49, pp. 21, plans 7. Ottawa. February 6, 1917. 

To reply to numerous requests (hr information, respecting the 0 
struction of ice-houses and small cold storages coming from farmers, a 
producers, etc., a series of plans has been prepared to satisfy very vari< 
conditions. 

The 5 plans published refer to the following buildings. 

Plan No, I : Milk platform with ice house and milk cooling lank. 

Plan No. II : Ice house with dairy. 

Plan So. Ill: Ice house with refrigerator and milk room. 

Plan No. IV ; Farm dairy with insulated ice house and refrigerator. 

Plan So, V : Insulated ice house and refrigerator. 

The plans (elevations and sections) give all details for construct 
is well as dimensions. Xotes as to foundation, flooring, walls, roofing, 


Austria 


Switzerland 


United State* 
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Lj windows, are given with each plan. The work referred to is mainly in 
Jeod, but the instructions also apply to stone, brick or concrete buildings. 

The vacant space between the double walls is no longer used, insulat 
^ material being now used to fill up the space between the walls. The 
ndth of the space depends on the insulating material used and on the tem- 
perature used in the cold-storage chamber. For a cold-store made of wood 
planer-mill shavings are the best insulating material to use. 

They are cheap, elastic, do not settle readily, and can be obtained in a 
fdv dry condition, which is essential. Generally from 7 to d lbs. of shav 

are required per cubic foot of space. 

* The shavings are cut from dry lumber, while sawdust is cut from green 
limber and is generally damp. This dampness destroys their insulating 
,- ibe and encourages the growth of mould and rot, causing a musty odour in 
the storage room. 

It is absolutely necessary to provide against moisture being absorbed 
>y the insulating materials, by using damp-proof pa]**r between the sheat li- 
ng or boarding of the walls. For brick, concrete, 01 stone buildings, sim- 
Ur insulating material should be used. 

The walls should be given some water-proofing treatment to prevent 
he absorption of moisture. When shavings are used between brick or 
m'rete walls, the inner surfaces should be coated writh pitch, parafin 
rax, etc. Tar should not be used, alone or in the pitch used on account 
if its odour. 

The dimensions of the ice-chambers depend on the amount of ice used 
,1 the pur[X)se of the refrigerator. One ton of ice measures about 35 cubic 
'cet. A consumption of 2 cu. ft. (115 lbs.) j>er day for four months would 
mount to nearly seven tons. For such a quantity a building 10 ft square 
uid 10 ft. high will afford ample space for that quantity of ice if properly 
.lacked, 

Hidlettn No. 36 of the Dominion of Canada, Department of Agriculture 
hairy and Cold Storage Series gives details of a more complete cold storage 
leaned specially for creamery purposes. Blue prints of the plans de- 
scribed by the writers will be supplied free on application to the Dairy and 

Storage Commissioner, Ottawa, Ontario, Canada. 
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•061 - A ’Survey of Beet-Producing Districts in Minnesota. — i“ki, f. w , in The 

i'nwmty of Minnesota A fncVRtir.il Experiment Station, BttUain 154, pp. 1-36. University 
Farm, St. Paul, Minn. February 1917, 

The Minnesota Agricultural Experiment Station has been receiving 
numerous inquiries during the past years asking for definite and accurate 
knowledge of the cost of producing sugar beets and of the gross and net 
returns per acre, in order to understand the place of this crop in economic 
faction. To obtain such information a survey was madein 1915 of 
toe beet-producing districts in Minnesota. A representative of the Divi- 
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ion of Agronomy and Farm Management visited each beet-grower who b 
grown the crop before and obtained the data directly from him. A com- 
the blanks used in this survey, reproduced in this bulletin, shows that t] 
data were gathered on the normal acreage, yield, and labour require^ 
so that the results represent average costs and returns under average coni 
tions. 

To check the accuracy of the survey method of obtaining the 1914 ^ 
normal acreages and yields for each farm, the figures given by the gt 0 * 
were compared with those of the sugar company, which were based on { 
tual measurements of, acreages and scale weight of beets marketed. 

After carefully checking the computations for each grower a report 
the result was sent to each, asking that corrections b* made of anyite 
which, to his knowledge, were not correct. 

A copy of this report is given in this bulletin and shows the method c 
tabulating and reporting data, which include : Cost per acre of see l (statin 
quantity sown and price), fertilizer, man and horse labour (stating numb 
of hours and price per hour), machinery' charge, tax charge, and land rent: 
charge, total cost, direct cost per ton. rental cost per ton. total cost per toe 
value of product per acre : yield per acre in tons and price per ton, value < 
tops, total value of crops ; profit per acre : total value per ton, cost per to 
and profit per ton. 

Man labour constitutes the largest single item of cost in the 
beet crop, averaging 49.5 per cent, of the total cost of producing beets, 
the grower performs the labour without contract help an average of 135 
hours per acre is required to grow the beets. At 15 cents ]x*r hour the m: 
labour cost was $ 23.31. The professional beet-worker ]>erfonus the ha: 
operations in 20 per cent, less time than the farmer. In other words, I 
the hand operations he is one-fifth more efficient on a basis of the actual tii 
required. 

Table I gives the hours of labour per acre of hand oj>erations with w 
ract labour (professional) and grower’s latxmr : 


Table I. — Hours of Labour per Acre of Hand Operations (1) 



Contract Labour 

Operation* 

(Prabttiaaal) Grower * lOm: 

Bunching awl thinning 

Hour** u.ST 11 

Hoeing 

^5.51 

railing and topping 

1 r - v - 

Total . 

M-i? 


The average cost per acre of contract labour at 20.6 cents }>er hour w 
$ 17.19; for the grower’s own labour at 15 cents per hour, $ 1 5. 45, and at 2X 
cents per hour, $ 21.21. 

Table II gives the number of hours of man and horse labour require 
in sugai beet production withot.t contract labour : 

([} Acres considered : contract labour 680; growers labour 4 ^ 2 . 
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'Table II — Labour Requirements, icr Producing Sugar Beets (i). 


Operation 


Total acre* 
on wticfa data 

When performed are baaed 


Hour* per acre 
Mao Hots' 


lanoriflK 

[artTffl'io? 

tankiaf! 

eedis? 

ultivatiug 

w dung iiiul ibiuning 
[oeinp 

ulling an* 1 topping 

iftiflg 

iauliW? 


Sommer am I autumn 

Autumn 

April-Muy 

April-May 

Aprtl-May 

April 2 5- June i 
May 25 - Aug i» 

June 

July 

October 

( krtober 

October 15* Nov. j s , 


* 33 .'/ 
H2b,<> 
I • 3 U" 
M»M 
SVJ.S 
i 

I 07 4 
4 '0.1 


l 4 A k - 4 
I 


2.3 


*3 

11.1 

U-- 


I ?•*! 


21.7 
13 * 

b .3 

2.') 

2.1 

2.6 


n,r 

& .3 


Total 


According to Table I the professional beet-worker performed the bunch- 
jj, and thinning, the hoeing, pulling, and topping in 19.5 hours less than 
be farmer, thereby reducing the total man-hours per acre to 1 36. When pro- 
snonal beet-workers are employed the farmer performs all operations 
scept those mentioned . The labour of the farmer amounts to but 52.5 hours, 
Bleating that 66 per cent, of the labour is concerned with the three impor- 
ant hand operations. 

.Where the size of the farm permits, it seems best to grow a sufficient 
ertage of lieets to employ outside labour for the hand operations, and to fit 
be cropping system to the time requirements so as to use man and horse 
abmtr on other crops when not demanded by the beet crop, which competes 
nth com in J une and October and with hay and small grain in July. With 
he exception of marketing, the farmer’s labour on beets is similar to that 
lemanded by com. Statistics indicate that about 31 hours of man labour 
nul 5 1 hours of horse labour are required to produce an acre of com. The 
ijetits of the sugar company estimate 7.5 acres of beets to each beet worker, 
'his usually means that a family can care for from 15 to 20 acres. 

In view of the special hand labour required and the competition with 
>ther farm crops, it is believed advisable to plant a sufficient acreage of 
jeets to warrant the employment of special labour and to arrange for it 
■trough the sugar company. 

Horse labour constitutes 2 1 per cent, of the cost of producing beets. The 
aop required 110.6 horse-hours Tier acre, costing $ 11.06 at 10 cents an hour. 
Averaging all farms, with varying operations, gives a cost of $ q.97 per acre 
or house labour. One third of the horse-time is spent in hauling beets to 
he loading station. 


ii) Nui contract labcur 
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The average rate of seeding was 17 pounds per acre wth a seed cost' 
15 cents per pound. The cost per acre was $ 2.57. Machinery cost van 
with the use or non use of the manure spreader, but averaged $ i. 2l ^ 
acre. 

Taxes were higher on the farms studied than on average farms, becat 
of their proximity to town. They averaged 77 cents peT acre. 

From 6 to 16 loads of manure were usually applied to the beet crop 8 
the labour of application was the only charge made. This amounted 
$ 3,66 per acre. Commercial fertilizer was applied in five of the eleven 
ealities studied with no results in yields that are conclusive or even indicat 
of its value. 

Land rental constitutes 15 per cent, of the total cost. The aver; 
cash rent paid and interest at 6 per cent, on owned land amounted to $ ; 
I«r acre. 

The total cost per acre was $ 47.O5. On the average normal yield bas 
of 9.82 tons per acre the cost was $ 4.85 per ton. The receipts were | 
in each case, leaving a profit of 1 5 cents per ton or $ 1.45 J>er acre. In ad< 
tion to the profit the producer received $ 7.74 per acre of land tent and $ 23; 
as pay for his own labour and that of his family, a total income, over oth 
expenses, of $ 32.50 pei acre. Where contract labour was employed tj 
producer had $ 15.31 per acre for rent, for his own labour and for profit. 

The yields varied from 5 to 22 tons per acre, with a normal average f 
tliree years of 9.82 tons. These were the actual scale weights from the sug 
company books. The tops are a valuable by-product of the beet crop. T 
value depends on the kind and quality of stock fed and the manner of stc 
ing and feeding. An average of the estimates of the growers was $ 4. 
per acre. 

A great factor in the popularity of the sugar beets is the increase 
grain yields the following year. Conservative estimates place the increi 
of wheat at 6 bushels per acre or over 30 per cent., and the increase of bar! 
and oats at 4 to 6 bushels. 

1062 - the Cost of Food in Egg Production. —See No. 1048 of this Am#*. 

AGRICULTURAL INDUSTRIES. 

r<*>3 - Plastering of Grapes and the Increase of Acidity and Sulphates to the Wii 

Investigations in Italy. — BowmwEOE*, A., in Ihc Gtotn*it Fm*k©^ FaUano, Year 

No. 35, pp. 412-4x4. Casale Monferrato, September 2, xyi?. 

It is well known that the addition of calcium sulphate to grates at 1 
time they are put in the vat causes an increase in the acidity of the w- 
The reaction which takes place between the calcium sulphate and th 
cream of tartar is the following (Chancel's equation) : 

2 C 4 HjKO t -f Ca S 0 4 = C 4 H 4 Ca 0 4 -f C 4 H 4 0 4 + K a vSO* 

One molecule cf free tartaric acid is, therefore; formed per 1 moled 
of neutral potassium sulphate, i. e.. 15° grm. of tartaric acid for U 74 * 
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t?. I n reality, however, the increase in acidity may be much below 

^corresponding to tins ratio. 

[l MagNIER PE LA Source attributes this fact to the presence, ip the 
L of a large quantity of neutral potassium compounds, derived from 
u^c acids other than tartaric acid , which are decomposed by the addition 
Licimn sulphate ; he even admits the action of the colouring matter. 

Roos and Thokas admit the presence, in wine, of a large number of 
gatiic pitssium compounds, amongst which there are some whose part 
^represents the acid does not possess all the properties of acids properly 

taking. 

The difference between the true increase in acidity and the calculated 
crease in acidity was also present in experiments carried out by the All- 
ot with white ,f Catalanesca ” grapes from Vesuvius. With the same kind of 
jape the Author prepared three wines : a natural wine (I) and two wines 
Jaad IH) containing different amounts of pure calcium sulphate free 
pm carbonate or oxide. This exjreriment was related in 1914. In 1916 
ily two wines were made ; one natural and one containing calcium sulphate. 

After vatting and filtering, the sulphates (K t S 0 4 ) and total acidity 
pressed as free tartaric acid were determined in the 8 wines. The follow- 
g results were obtained. 



K,SO, 

tuund 

imitate 

calculated 

Acidity */„ 

found 

diflflTQCt 

I 



„ 

(>-*>> 


11 

-’■99 

2-75 

y.i 7 

7.40 - 

I .87 

III 


5- i f ' 

n.5> 

8 . jo 

3.4 J 

I 

■M 3 

— 

— 


— 

11 

V7<> 

3 37 

s <*--■ 

8.50 

0.4O 

III 

3-74 

3li 

5* .91 

8.70 

O .24 

I 

0-55 

— 

— 

5-6-! 



11 

5 ■$*» 


I“.U 

6.2S 

4«5 


The Author believes that the fact that, in the treatment of the grapes 
lh calcium sulphate, the increase in the acidity of wine may be inferior 
that corresponding to the increase 1 of sulphates, may be explained less 
aficiiillv than has been done by Mag ME k and Rocs & Thomas. 

According to him the following are the 3 principal causes: 

1) The tartaric acid liberated at the beginning reacts, in the presence 
the al co hol and neutral potassium sulphate formed, on the neutral po- 
Sil ‘in compounds of other organic acids (malic, lactic, succinic, acetic) 
Gained in the wine and, as a result of the precipitation of part of the cream 
tartar (an acid salt) formed, the true acidity of the wine is inferior to that 
rich would be found if all the tartaric acid remained in free solution. 

2) Calcium sulphate is one of the sulphates which are determined in 
; mass in wines treated with calcium sulphate atid expressed as per rooo 
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of neutral potassium sulphate. Its solubility in water is greatly increai 
by the presence of certain neutral salts of potassium and organic acids, s 
which are present in wine (raalate, acetate, etc.). The tartrate acts o n 
acid group, transforming it into neutral potassium sulphate, while the t 
ciura tartrate is precipitated. On the other hand, the increase in the so 
bility of calcium sulphate as a result of the presence of the free organic ac 
of the wine (e.*g., tartaric, malic and acetic acids) is very slight or even j 
q 3) Tartaric, malic and acetic acids (in decreasing order of importaci 
slightly decrease the quantitative result of treatment with calcium sulph 
where the sulphate content and the acidity of the filtered wine are concertii 
This has been proved by the Author's experiments with cream of tarti 
pure calcium sulphate, and with water in a quantity insufficient to dissol 
all the bitartrate. On the other hand, their neutral salts increase the appj 
ent calcium sulphate content, but increase the acidity to a much slighi 
extent. Tartrate, on the contrary, greatly diminished the acidity. 

The Author's experiments show that only a part of the sulphates, 
wines treated with calcium sulphate really result from the action of t| 
calcium sulphate on the cream of tartar and the formation of tartaric aci 
A certain proportion of the sulphates (even of the calcium sulphate) diss 
ves without the formation of free acids. 


1064 - Wine Miking Experiments with Sulphur Dioxide in Italy.- Mens 10 c, ir 
Station* sptrimsniali agaric ilaliane.VoU,, It. 6-7-8, pp. 300-314. jo tables. Mo.loa.js 

The author made many wine*making experiments with various sinj 
lar products containing sulphur dioxide, phosphoric acid, ammoniacal a 
trogen, etc. The products, sold under different names (biosulphite, sulpfaj 
phosphate, etc.), Are recognised as being excellent substitutes for sulphj 
dioxide either as liquid, gas or combined, for example, as potissitij 
metabisulphite. 

The experiments were made with black grapes from Torre dei Passu 
which arrived in Asti after travelling for several days in baskets, and. coi 
sequently, were not only in fairly bad condition, but also contained * 
abundant cryptogamic flora. The author preferred to use such grap 
rather than healthy ones, so as to observe the better the subsequent actii 
of the sulphur compounds, more especially on the principal charade rbti< 
that is to say, the intensity and shade of the colour of the wine. 

Five experiments w r ere carried out, each with selected yeast and 1 htd 
litre of grapes : 


Nn. 1 — control; 1 hectolitre of crapes. 

» 2-4 hectolitre of irr;i|ws 4 5° c* - °TTAVI niixltm 
. * _ [ 9 « » »■ V> <v. of Hubert sulpM* 1 l "i ,lutc 

, , __ , f H * f yj cc. of JaC»CBMIN hUtilphiu* 

,, j ! # & a r cv. of (Hitassium itK-tnlrtSulphit* 
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reposition of the sulphur compounds used (in grammes per cc. of liquid) 

% A m mo n to Sulphur Dioxide Fhwphoric Reaidue 


UTI'VI 7*5 ST- iG.u gr, 5.4 gr . 

IU-bSHT r-5 23 4 ;.h 

jacqueion 1.8 1 5 . 1 3- 

METABI 3 ULPBIIE . ~~ 53.0 % — - 


The results of the analyses of the wines obtained are given in io tables, 
u the conclusions drawn from them may be summarised as follows : 
f The most important result is that wines made with sulphur , compounds 
he a brighter and more brilliant colour, and a greatly increased intensity 
| colour. If the intensity of colour of the control wine be placed at ioo, 
jjst of wines Nos* 2 and 4 is 133, and that of wines Nos. 3 and 5, is 135 and 
i|3 respectively. 

Potassium met abi sulphite is more efficacious than the other sulphur 
^pounds, though only slightly so. This would seem to prove that the 
icrease in colour is determined by the sulphur dioxide rather than by the 
bosphoric acid present in experiments Nos. 2, 3 and 4. 

The use of sulphur compounds caused , as compared with the control : 

1 iacrcase in alcohol content of 0.2 to 0.3 cc. % 

1 i 9 extracts of 1.6 to 2,; grin per Utre 

1 t » ash of 0.09 to 0,37 1 1 1 

1 » phosphoric residue (Nos. 2,3 anil 4; .... 0.020 to 0.050 » » • 

1 1 » sulphuric residue 0.037 to 0.054 * * * 

1 1 » total nitrogen (Nos. 2 mi<l M 0.013 to 0.017 * * » 

About 80 % of added sulphur dioxide remains in the wine. The grea- 
irpart of this is combined (as a result of its action on the acetic aldehyde) 
nder the form of acetaldehydic sulphurous acid, capable of setting free 
quivalent quantities of organic acids. 

The glycerine content of all the wines is very low, the amount 
irrespomling to 100 gnn. of alcohol being only about 6.8 grm., that is to 
iy, below what is usually considered the minimum. 

There is no trace of ammonium salts in any of the wines, not even in 
ios. 2, 3 and 4, wich had received a small quantity of such salts in the 
ilphur compounds added. 

The undetermined extracts amounted to about 5.5 to 6.5 grm. per litre. 

The total acidity is higher in the wines made with sulphur compounds 
lan in the control (3 to 4 qc. of N. solution more per litre). The same re- 
alt was obtained for organic acids (2 to 6 cc. of N. solution more per litre). 
111 the other hand, the volatile acidity is lower in such wines than in the 
Jntrol {2 to 3 cc. of N. solution less per litre). 

AH the results show that the use of sulphur dioxide under any form is 
er ? advantageous in wine-making. 

Preparations containing sulphur dioxide combined with phosphoric acid 
■ri atnmoniacai nitrogen, are not preferable to metabisulphite which, on 

contrary, gives better results. 
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1065 - The Substitution of Calcium Sulphite tor Potassium Metabbulphite in^L 

making- — SAINING, F. a.. In La Rivista di VitiaUwa, Enologia ed 4 pant, y 

XXIII, Series V, No. 19, pp. 330 - 33 1 * Coneglkmo, October 1st, 1917. 

As a result of the war and the consequent cessation of imports f r( 
Stassfurt, potassium salts have become very dear. For this reason 1 
author studied the possibility of replacing potassium metabisulphite 
other products'capable of giving the same results (1) . Besides sulphur diofi 
prepared by burning sulphur, aqueous solution of sulphur dioxide and mt 
containing a known quantity of either sulphur or anydnde, pure calcii 
sulphite may be used in musts rich in total or free acids. 

In such musts, pure calcium sulphite (i. e. containing no calcium c 
bonate and 40 % of SO,) decomposes rapidly and completely with! ormati 
of sulphur dioxide. It is necessary to use rather a larger quantity tl 
would be required in the case of potassium metabisulphite (which conta. 
50 % of SO,) ; for example, instead of 10 grms. of this latter salt per quint 
of grapes, 15 grms. of pure calcium sulphite may be used. 

1066 - Morizoi Acidlmeter for the Rapid Determination 0! the Acidity ot Musts « 

Wines. — Morizot, P., in Revue iU Viticulture, Year 24, Vo!. XL VII, X 0 . jjj 

pp, 216-219, 1 fig. Paris, October 4, 191 7- 

The new acidimeter consists of a graduated tube. Into one end, slight 
larger in diameter than the graduated part, is poured the wine or mu 
through the opening at the other end, till it reaches the line marked U 
The space between this mark and the oue immediately above it, which cd 
responds to zero is filled either with a few drops of some indicator or watj 
The graduated part above expresses the acidity in tartaric add 011 one si( 
and in sulphuric add on the other. The open end of the tube is joined to 
small conical flask with a ground-glass joint. 

The wine or must is measured in the tube as described and, for musty 
white wines, phenolphthaiein poured in up to the zero mark, or for red win* 
dther water or a little calcium chloride solution. The flask is then joiui 
on, and the apparatus turned upside down so that the liquid passes into! 
flask. The tube is left a few seconds above the flask to allow the liquid 
drain well into it. The tube is then separated from the flask, to which, 
acidimetric solution is added without loss of time till the colour change 
The flask is again joined to the tube, into which the liquid is repotmd, ai 
the acidity read off immediately Thfc exactitude of the results obtain 
is very satisfactory 

The acidimeter is very suitable for beating wines in order to expel t 
carbonic acid contained in new wines. The heating should be done in t 
flask, and, after cooling, it is well to verify the volume of the wine by pa 
ing it into the measuring tube and, if necessary, making it up to the orM 
volume with a few drops of water. 

The acidimeter is also well adapted to the estimation of the t" 
acidity of vinegars, either during or after manufacture, 

(1) As rqpirfe the substitution ot sodium me Li bisulphite for potassium inclabis^ 
See, R., August 1917, No 766. 
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>. im W*i»« of BoBtog : Food VaIua And Digestibility o[ Bread, Better Utilisation 

jjAfteat, — 1 * IdAflCQCB, Loins, In Compta nndtts da Stance s <U VAcadtmie Acs Sciences, 
Vol. 165. W*. PP- 4 I 3 ' 4 I S’ Paris, September 24, 1517. - JT. BwtmNO,GABMEL, 

Vol. 1 * 5 . Ko. U, pp. 458-440. Paris, October i, 1917. 

I. - It is frequently stated, especially now that the percentage of flour 
^ratted from wheat has risen in France from 80 to 85 %, that the utilise 
$ of wheat as a human foodstuff reaches its maximum when the extrac- 
% of flour is limited to the percentage which, if it does not supply a white 
e ad. feast su PP^ es 3 brown bread. 

It is perfectly true that white bread, in equal weight, contains more 
miishment than brown, and that brown bread contains more than that 
ff hich all the bran is present. The food value of the wheat (in other 
>rds, the amount of human subsistence obtained from a .given quantity 
wheat) is, not the food value of the bread, but the product of this value 
.-the quantity of bread obtained. 

The Author’s experiments gave, as general averages : 72 % white bread, 

, cal. per gramme ; Graham wholemeal bread, 3.3 cal, These are net ca^ 
ies, i. e. the difference between the combustion heat of the bread eaten 
d that of the actual or assumed corresponding Faecal matter. In equal 
ights, wholemeal bread is the less nourishing. In proportion to equal 
ights of wheat, however, 72 % white bread gives 3.6 cal. x 72 ~ 259 cal. 
d wholemeal bread, 3.3 cal. X 100 = 330 cal. By extracting only 72 % 
>re is a loss of 71 cal or nearly 22 % . 

For average wheat, 85 % bolting is certainly an advantage over any 
rer percentage, but the experiments now in progress are not yet sufficiently 
tanced to determine the exact extent of this advantage. It seems that, 
the 5 parts added by raising the percentage from 80 to 85, 4 are effective, 
is improving the yield of the wheat by 5 %. 

II. — Mr. Gabriel Bertrand criticises Mr. Lapicque’s paper. 

Hi* calls coefficients of digestibility of wheat consumed as bread the pro- 
ds obtained by multiplying by the degree of bolting the figures which 
>w the loss in substance and the loss in energy suffered by each flour in 
passage through the organism (losses calculated by chemical analyses 
1 calorimetric determinations of the food and excreted matter). 

The experiments carried out in America from 1899 to 1905 by Snyder, 
)ods and Merrill, confirm the chemical studies of Girard and Fleu- 
ST by proving clearly the superiority of white flour over those of a 
her bolting percentage. The Author expresses his opinion on this 
'ject as follows : 

When passing from a white bread obtained from 72 % fine flour to 
wn bread made with 85 % flour, as is compulsory today, it is perfectly 
« that there is an increase, in calorics, in the coefficient of digestibility 
frheat, of about 8 % in absolute value, or about 12 % in relative value, 
e advantage would appear to be with the flours with a high extraction 
'centage, but other considerations tend to reduce it to a marked extent. 

In the first place, it is the bad quality of the grain which increases the 



INDUSTRIES DEPENDING on plant products 


ratio of the weight of the husk to that of the kernel, then comes the mere™ 
work required for the digestion of food containing more inactive matter! 

If the organism used everything which enters the alimentary canal j 
its nutrition, the coefficient of digestibility would merge with that ^ 
may be called the coefficient of utilisation, and the only interest to be C(j 
sidered would be the extraction of 85 % of flour from the grain instead 
72 %. But the American investigations have shown that, in 85 % brea 
the undigested part of the masticated food is 3 or 4 times greater than th 
of 72 % bread. The work lost in the mastication, reduction and inten 
transportation of this excess of inert substance has, naturally, to be deduct 
from the 8 % calculated above. It may, thus, be asked if the advanta 
gained is sufficiently great to counterbalance, on the one hand, the manyd] 
advantages of 85 % bread, and, on the other, the decreased amount of f* 
stuff available for farm animals as the result of so high an extraction p* 
centage. This question is still undecided from a theoretical point of vie 

By limiting the extraction to 80 parts of flour of the 100 parts of gra 
(with an assumed weight of 61.6 lbs. per bushel) a coefficient of digestibili 
of about 72 % would be obtained. This is very close to that of 85 % got 
so that the coefficient of utilisation is about equal, and the greater part 
the faults of the present day bread would be obviated, while the pexemta 
of grain left for live-stock (M* in weight, and more in food value), a fact,, 
indispensable both to the food supply and agricultural production, wnuMl 
greatly increased. 

1068 - Method for Estimating Bran In Flour and Bread.— LEciomaB, r., in .t mala < 

falsifications ti dcs fraudes, Year 10, Nos. 105-106, pp. 293*296. Paris, July-August, 1917 

The method described is simple and rapid, and the only chemical 1 
quired in 45 0 B. phosphoric acid, which isolates the fragments of cellule? 
If the flour and the bread made from it are treated simultaneously f 
the same length of time, the amount of cellulose fragments obtained in; 
be compared. 

Two grammes of flour and three of bread-crumb are weighed m nrd 
to allow for their difference in moisture content (flour : 10 to 15 % of irate 
fresh bread-crumb ; 40 to 45 %)- Each sample is put into a test-tube » 
which are poured 10 cc. of water and 10 cc. of 45° phosphoric acid, 
tubes axe put in the autoclave at 120 0 F. and left there for an too 
when they are taken out and left to cool. The contents of each tube ai 
then poured on to a previously moistened No. 120 or too silk strainer, an 
the bran on the strainer is washed with water until the water from it 
perfectly cledr. The bran is then collected and poured into a test-tube, t 
strainer being put over a funnel which enters the tube, and washed in 
water from a pipette. The mixture is left till a deposit forms an t < 
centrifugaliscd. The two residues should be about equal in volume. 

The same method may be used for paste and semolina, care being t. '* 
to soak them previously and to prolong the time during which they a 
autoclaved. 
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u~ The Um Brewers’ Yeast in Bread- Miking, — baxeh, j., in tb? journal of 

\ Society of Oumical Industry , Vol. 36, No. 14, pp. S 36- 8 39. London, July 31, 1917, 
In Brmerit 4 Mallcric, Year 7, No. 13, pp. 198-203. Nancy, September 20, 1917. 
great economic advantages would be gained in bread-making by the 
c 0 f brewers’ yeast, which only costs £2 to £ 4 per ton whereas 
filers' yeast which, before the war cost £30, now costs £100 
iton. . 

Experiments made with yeast from the different fermentation systems 
jd in brewing are described. 

Brewers' yeast may be used without any treatment, but, in this case, 
;re is danger of a bitter taste ; it is best to wash it with a very dilute 
dtion of brine and to subject it to a short, but brisk fermentation in 
flute mash-tun wort. 

yeast thus obtained may be used with distillers’ yeast with satisfac- 
y results. The pioportion used may be 33 % or 50 %, according to the 
Jp of bread. It is advisable to prolong the doughing period for about an 

ir. With the ordinary "quick doughing " process brewers' yeast by 
>lf is useless, but it gives good results when used alone with the “ slow 
jjjhing " process. 

0 The Use of Calcium Glueosates in Bread-Making. — le Roy, o. a, m Comptts 

Rtndus its Sianus it 1 ‘ Academic dcs Sciences , Vol. 165, No. 13, p. 41O. Pari?, September 

is, mU. 

Calcium glueosates may advantageously be used in the place of lime- 
U-r in order to improve, from the point of view of taste, food value and 
:ping quality, bread made with flour of a high bolting percentage, such 
the 85 % flours compulsory in France at the present time. 

The glueosates are prepared by the digestion, in the cold, of an aqueous 
ation of commercial glucose (free from the traces of arsenic sometimes 
nd in these products) with milk of lime. After filtration a clear solution 
glueosates is obtained winch, according to the respective proportions 
d, contains 1 part of calcium to every 1 or 2 parts of glucose. As these 
ations may be made fairly concentrated, they are easier to use in bread- 
king than Lime-water, the aqueous solution of 'which can only contain 
mt 1 gramme of calcium per litre. 

In his experiments, the Author used for 100 kg. of 83 % flour kneaded 
h the usual quantities of water, yeast and common salt, quantities of 
»sate solution representing 100 grm. of glucose and 50 grm. of calcium, 
s corresponds to about 1 gnn. of glucose and 0.5 grm. of calcium pt-r kg. 
bread made. 

The bread thus made was of a better quality than that made with 
e-water under the same conditions. Fermentation, which appears to 
lightly retarded with lime-water, seems, on the contrary, to be accele- 
by the glncosate 

1 - Beech-Oil. — Tucklle, A., in (,<1 r»V acncole et ruralt, Year 7, No. 38, pp. 309-210. 
Paris. September 31, 1117. 

The nuts of Fag us sylvatica, or common beech (Ameutaeeae), contain 
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from 15 to 20 % of edible oil, which, during the war at least, might be tJ 
fitabty extracted for use as a foodstuff. About half a century ago the ^ 
traction of this oil in Compifegne (France) was a fairly important so Urce 
income for the inhabitants. In good years a strong beech will yi e ^ 
bushels of nuts, but a heavy yield is only obtained every four or five y J 
According to Worthier, 1 acre of beeches may give about 56 bushels 
nuts, that is to say, about 4 cwt. of oil. 

The seeds, are crushed in water (1 litre of water per 33 lbs. of kernel. 
The paste, subjected to pressure in the cold, yields 14 to t 6 % of oil. y 
residue, collected in hot water and crushed, again, gives 3 to 4 % 0 f c 
If, from the beginning the material is crushed when hot, 18 to 20 
more oil is obtained , but it is slightly bitter and of inferior quality. 

The average yield for decorticated nuts is 15 %. 

Beech-oil obtained from material treated in the cold is viscid, of ape 
yellow colour, with a slight smell and a sweet taste. When extracted 
thehot.it has a slightly bitter taste, which disappears with time, but whi 
may be removed almost immediately by shaking with water, in which t 
bitter element is soluble. It keeps for a long time without changing, aij 
even improves with age. It is edible. The worse quality oil is used esp 
dally for lighting and soap making. 

Its density at I5°is 0.9205; rise of temperature with sulphuric acid -j-fig 
polarisation = — o.S° in saccharometric degrees; oleorefracbmeter 
+ i6-5°to 18 0 ; iodine index = 104.39; bromine index — 0.652. 

There are two kinds of beechnut cake, one made from decorticat 
nuts (decorticated cake), the other from non-decorticated nuts (crude cake] 
the first kind is superior to the second in food value. Non*decorticated cal 
has a harmful effect on domestic animals, especially on horses, and shou 
be used for manure or heating (being burnt in the same way as peat). D 
.corticated cake may be used as a foodstuff for domestic animals (1). 

1072 - A Coffee Substitute, Prepared from the Seeds of Cmss/m Tora.-$ 

No. 1022 of thia Review. 

1073 - The Fibre of Hedychivm coronarium as a Raw Material for Papi 
Making. — Sec No. 1030 of this Renew. 

1074 -The Sterilisation of Milk by the Lecorate Method; Tests made in Holbi 

— I. In in Vi twee. Year 2, No. 30, pp. 646-647. Amsterdam, Julj* 151; 
II. NaierUmdsche W/ekblaJ voor Gutvelbercidiw* en Vedeelt, Year 23, No. 19, p i - Diet) 
chem, August 7, 1917. j 

The kECOMTE method of milk sterilisation consists in placing the raj 
in an hermetically sealed vat wath a metal cover. By means of an air-cofl 
pressor, there is passed through the vat a current of air at 2 ainospb* 
pressure from an apparatus (" transformator ") in which the air is inipKi 
nated with an unspecified gaseous substance. The milk in the "impre 
nation ” vat is not heated, but is subjected to the action of the curie 


{£,*.} 


(i) Set- I). 1913. No. n 57 
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fa io minutes. The milk is then put into bottles which are completely 
gj e( j and closed with metal caps. 

The bottles are then placed in an autoclave filled with water and heat- 
^ to 115 - 130 ° C. When this temperature is reached the hot water is drawn 
Jjf and a current of cold water passed through . In less than one minute the 
eternal temperature drops to below 80° C. Cooling Is continued, the cover 
lien removed and the bottles taken from the autoclave. Milk thus treated 
no boiled taste, but resembles fresh milk in every respect. 

Experiments made in Dutch laboratories showed the milk to be ste- 
ile and free from antiseptic. Nevertheless, it is still necessary to investi- 
jate the behaviour of the vitamines and the value of milk thus sterilised 
pm the point of view of digestibility. License to use the patent is granted 
( y the “Society for Dairy Research and Dairy Apparatus" of Amsterdam 
a payment of O.I cent (i cent — 0.20 d. at par) per litre of milk treated. 

Baron PEERS, of Belgium, after having assisted at a demonstration, 
tated that : 

1) The milk after sterilisation at 115 0 C. had no boiled taste and no 
dour, and had the appearance of raw milk. 

2) The apparatus is very simple. 

3) The breakage of bottles is very slight; one or two per thousand. 

4) The method is rapid (less than 1 hour the whole operation). 

75 -Cooling Milk on the Farm and the Organisation of its Subsequent Distri- 
bution by Means of Central Stations. — See No. 1057 of ibis 

076 - Cooling Milk on the Farm. — iiunzdeeh, o. i-\, Mnxs, h. c. and swiixek, ir. b., 
in Indiana Station Bulletin No. il>8, pp. 1087-1 11 8, figs. 16. Lafayette, Indian,!, 1916: 
Siiffimdrtsof in Experiment Station Record U. S. Department of Aviculture, Vol. 35, No. % 

pp. $71-875. Washington, D. C-, r<>* 7- 

In order to test the effects of cooling cream, the writers used in their 
xperiment 2 lots of cream of similar quality under similar sanitary condi- 
ions. One lot (cream A) was kept in cream-cooling tanks ; for the other 
)t (cream B) no special cooling tanks were employed. During the experi- 
ments, the di Sere nee between the air temperatme and that of the water 
s«l in the tanks was comparatively slight. Notwithstanding this fact, 
was found that the use of the cooling tanks produced a very marked im- 
Tovement in the quality of the cream and of the butter made therefrom, 
team A averaged 0.38 per cent, acidity and the butter gave 91.25 per 
ent. of fat, while cream B averaged 0.52 pei cent, acidity and gave 88.75 
«er cent, of fat It was noted that, while cream .4 had retained its clean 
lavmu. cream B had in most cases a disagreeable taste. Bacteriological 
nalysis showed that the average reduction of micro-organisms ascribed 
the use of the cooling tanks was 35 per cent, of the total bacterial 
'intent; 35.8 per cent, of the lactic acid bacteria, 72 per cent, of the lique- 
urs. and 75 per cent, of the undesirable yeasts and moulds. In fermenta- 
ion tests-, cream A produced a solid curd with a sharp separation of dean 
■bey ; the majority of the fermentation tests from cream B showed a 
assy curd, and in some cases the curd underwent decomposition. 
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Analyses of all the experimental butter for moisture, salt and cure 
showed about the same average percentages for e3ch lot of butter. Bacterio 
logical analyses of butter showed the following reductions ascribed t« ^ 
use of the cooling tank; total bacteria, 58.6 per cent., acidifiers, 60,2 percent, 
liqnefiers. 81.9 per cent., and yeasts and moulds, 87.4 per cent. 

The average fat-content of the butter made from cream B was 88.98 \ 
at the Station, and 87.69 a fortnight later at New York; and for the butte 
made from cream A, 91.63 % at the Station and 89.7 at New York. On th, 
open market in New York, the price received for butter made front crean 
A was 24.88 cts. per pound , and for butter made from cream B 23/q ct< 
per pound. 

The writers point out the essential features of satisfactory cream 
cooling tanks, give notes on the use of springs and wells for cooling cream 
and describe several types of home- made and commercial cooling tank. 

1077 - Causes of Variation in Cream Tests.- wukcsd, t. a. f. , in The Agricultural 

of the Department of Agriculture of Victoria, F. C Vol. 2 , No. 5. PP- 86, <)<,, <j*. Vkt ili 

British Columbia, July 1917. 

One of the most frequent causes for complaint by patrons of cr«imtri« 
is the frequent and almost unexplainable variations of the cream Ust 
which have in many cases led to lack of harmony between the patron am 
the creamery. 

A great deal of this trouble arises from a lack of thorough understand 
ng of the simple cause for these variations, and of the principles underlvin 
the proper handling of the cream separator. 

Factors affecting the percentage of fat in cream, other than possib). 
inaccurate sampling and testing, may be summarized as follows; 

1) Richness of the milk separated. 

2) Changes in the temperature of the niilk. 

3) Speed of the separator-bowl. 

4) Rate of inflow to the separator-bowl. 

5} Amount of skim-milk or water used in flushing the h*}mi. 
tor-bowl 

6) Cleanliness of the separator. 

Each of these factors is separately considered by the Author as follow' 

1) It is a well known fact that the milk from the same herd will vj 
greatly from day to day; feed, care and handling being under the sanies 
ditions. There seems to be no accounting for these variations. Tiny w 
to be entirely owing to the temperamental individuality of each cow. var 
ing from day to day and from one milking to another. 

The influence of the fat -content of the milk on that of the cres 
is well shown by the following results of an experiment made nil 
diana. U. S. A. : 

Pcfccntaire F:tl -co nlrnt 

Milk Cram Skim Mini 

V» -"’ y * ’ 

4.5 

fi.o r*.‘* '*m 



INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 


1140 


2) Hilt should be separated when fresh and new, or at a temperature of 
gijo p. Milk at a lower temperature becomes thicker or more viscous 
j0 the same milk would be at a higher temperature, and will therefore 
jot flow into the separator quite so readily, the centrifugal force being 
jjlowed to act on the milk for a longer time, narrowing the cream-line, 
means less cream, but of a higher percentage of fat. The colder 
milk, other conditions being equal, the rieheT the cream, because the 
amount of force is applied to a smaller inflow. 

The influence of the temperature on the fat-content of the cream is 
jiown by experiments made in Indiana (U. S. A.) and Ottawa (Canada), 
foe results of which are quoted below. 


Influence of the temperature of the milk. Experiments made in Indiana, 




Temperature 
of milk 

% Fat 
iu Cream 

% Fat 
in Skim-Milk 

Lot 1 


90 -g 5* F 

21.2 

0.02 

* 


50-60* > 

31. 7 

0.75 

Lot : 


00 * * 

2?.3 

0.02; 

' 


75 * 

38.5 

0.051 



ik." » 

3^7 

0. ! 2 ■ . 

Influence 

of the temperature of the milk. Experiments 

made in Ottau 

% r»t 

ip Milk 

Temperature 
of Milk 

Lbs. Cream 
per .6o IK Milk 

Lb. 0*. 

% Fat 

in Cream 

% Fat 
in Skim Milk 

3 - 5 ? 

70* F 

R 0 

44 -- 

0.0 

3-57 

75 ° 

' 14 

40.0 

0.033 

3-57 

8c/> 

n> 0 

55.5 

«\02I 

3.57 

85 ° 

JO II 

33 - 1 

0.02$ 

3-37 


11 * 

*2.0 

0.017 

J.V 

Q 5 ° 

t; 


0.021 


This latter experiment gives a variation of 14.9 % fat in the test of 
he cTeam in these different lots of milk with all conditions the same except 
the temperature of the milk. The amount of cream per hundredweight 
jf milk decreases with the temperature of the milk, while the percentage of 
fat lost in skim-milk increases with the low temperatures. 

3) The effect of speed of the separator bowl on the percentage of fat in 
he cream is probably greater than any other cause. Variations in speed 
nay cause a difference under ordinary conditions of from 5 to 20 per cent, 
at in the cream separated, the difference in richness being greater when the 
machine is set for thick cream than when set for thin cream. 
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Influence of the speed of the separator-bowl. Experiments made i n / fl 
diana. 



Sp**ed of bowl 

% Fat 
in Cram 

% Fat 
in Sklm-Mii t 

1 

l Normal Speed 

. . . . 28.5 

0.029 

Lot i 1 

t 10 turns too high 

. , , . 32.O 

0.029 

1 

[ io turns too low 

. . , . 23.O 

0.210* 

I 

1 Normal Speed 

• ■ • - 4 *.S 

O.060 

Lot 2 ■ 

} 10 turns too high 

. . . 510 

O.O4O 

i 

f 10 turns too low. . , 

.... 33-0 

O.IJO 


In Ottawa experiments, five turns per minute under the proper spt 
resulted in a difference of 67 %, and ten turns too low nude a dififerer 
of ro.9 per cent. The difference in the test between five turns too fast a 
ten turns too slow wits 17.4 per cent. Turning too slowly also increa; 
the fat lost in the skim-milk. Both the turning movement and 
speed should be vet y regular. 

If from neglect the separator is not kept properly oiled and cleaned 
all its bearings it will gradually become harder to turn, and speed will 
kept up with much more difficulty, almost invariably resulting in ere: 
with wider variations in the test because of a varying speed. A11 1111b 
anced bowl also tends to shake up the cream-line inside the bowl and yit 
a thinner cream and a consequent loss of fat in the skim milk. 


Influence of the balancing of the bowl. Experiments made in hdw 



Balanced 

bowl 

Unhalam 0} 
bowl 

Percentage of fat in cream .... 
Percentage of fat in skim- milk . 

■ - 

. . 0.03 

28,30'., 

o.i 7 


4) The amount of milk in the supply-tank affects the percent; 
of fat in the cream. The more milk in the tank the more rapid the uri 
caused by greater pressure, which consequently results in thinner crea 


Influence of the amount of milk in the tank. Experiments in InJuv 




% Fat 

i-.it 



in Cream 

in Skint Mill: 


^ Normal flow. 

44 3 


Lot 1 

• Small flow. 

“0.0 

M 0 V ‘> 


1 Large flow 

3^ 

loo 


l Normal flow 

20.0 


Lot 2 

< Small flow 


11.027 


1 barge flow . 

2 Vo 

0 . 1+5 
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The above table shows a decrease of from 6 to 12 per cent, fat in the 
^ of the larger inflow over that of the normal inflow and a considerable 
gof fat in the skim-milk from the large inflow. 

A decrease of from one to ten per cent, fat in the cream may be 
insed by variations in the amount of flush-water or skim-milk used. 

\Jnfiuetice of the amount of flush water used . Experiments in Indiana. 


Amount % p a t 

of flush -water in Cream 

None -- { 

Sum* a* capacity of bowl 3-3 

Enough to make cream discharge 

watery 35.0 

Twice the last amount 3-3.5 


6) When the separator is not kept properly cleaned after each time of 
lag, it hits a measurable effect upon the speed at winch the milk flows 
rough the machine, and when by reason of not being properly cleaned 
i skim-milk outlets become pattially clogged with separator slime or other 
iidual matter, more milk must pass through the cream-screw along with 
; cream, and in consequence wall yield a lower testing cream. 

Conclusion. The foregoing statements go to show that different con- 
ions in the milk and even slight changes in operating the separator, 
thout changing the cream-screw, cause the greatest variations in the 
Rentage of fat in the cream. 


:r - The Revival of Ensilage Question.— Be am, R , in A nHuatn a-rievle it Ui Suisit, 

Yen XVIII, Pi. 1 , pp. Perm.-, un7. 

The preparation of compressed fodder, or sweet silage, has been known 
some time in Switzerland, but, recently a newly-awakened interest is 
ng taken in it. This method of preserving fodder is ouly in general use 
the United States, where it is employed chiefly for maize. 

The introduction of this procedure into Swiss agriculture presents a 
>blem which must be considered from various aspects : 1) scientific ; 
technical; 3) agricultural ; 4) economical. These four *s]*cts are cousid- 
<1 in their most important details. 

i) Scientific ; — The conditions involving the minimum loss in f<\xJ value ; l he bat- 
al aciii.m ; the Influence of the degree of moisture mi the fodder to be preserved ; 

j} itcknUal ; — 'tin: most satisfactory and most cvcmuiuical installation of silos; the 
it practical use of existing buildings and of those to be erected : 

3) f cmnttiirtif ; — Labour ; the influence of silage on the quality of the milk ; the con- 
ation of the results otnined by advocates of the new method ; 

4) Eowmtcal ; — The influence of silage on the general health and breeding capacity 
k animals ; the eventual detrimental influence on the quality of tbe milk, either from a 
imk point of view as a food for chi Unit and sick people, or from the p tint of view of manu* 
ore, especially for exportation. 
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Only after the most important of these questions have been favour 
solved can silage be prepared extensively. Of these questions two stand o 
and should be given precedence over the others. They are: 

i) Would the introduction of tillage, under the desired practical and idenUfic 
tions, be of great economic advantage ? 1 

3 } Is the mine obtained from byre* where silage Is fed throughout the winter sail, 
to the manufacture of cheeae, or would It Increase the difficulties of manufacturing a 
and first class product ? 

The second question, at least, has not yet been solved, and, considerin 
the importance of the exportation of cheese in Switzerland, demands a tb 
rough and comprehensive study. 

The Swiss Agricultural Experiment Stations and Schools of Agricu 
ture to which are attached farms, should all help to solve the problems an- 
ing from the introduction of silage ; nevertheless, the conditions under whic 
such institutions work are not identical with those found on farms. Itj 
therefore, the results obtained by the many farmers who have adopted th 
method under varying conditions which will really permit of a solution < 
this problem. Experience only will solve the two chief questions, th 
financial value of the silage, and the value of the milk produced for the mam 
facture of cheese. Cheese factories using milk obtained from estates can 
silage should be undeT the scientific control of the Federal Establishmet 
for the Milk Industry', and, eventually, also under the control of the count 
dairy stations. The cheeses made should, whenever desired, be thorough! 
examined by representatives of the cheese trade and of the milk pr< 
ducers. 

1079 - Chemical Changes Observed in Silage In the United States.— 1. Dox, a.w.h 

mmscE, G. P. (Chemwal Section, Iowa Agricultural Experiment SUticml.in I 
Journal of the American Chemical Society, Vol. XXXIX, No. 9, pp. 2078-2057. Hasta 
Pa., September 1917. — II. Plaisance, G. I\ fld.l. Ibui , pp. 3087-2088. 

In preceding publications (1) it was pointed out that the fundaments 
chemical changes to which silage owes its keeping properties consist in th 
conversion of the sugar present in the juice of the fresh plant into acid 
wliich inhibit the growth of putrefactive bacteria, and into carbon diosid 
which expels the atmospheric oxygen and prevents the growth of mouli 

In the continuation of their investigation on the fermentation phi 
nofnena that occur during the first 2 or 3 weeks after maize is put into th 
silo and on the products resulting from this fermentation, the writers htf 
attempted to account, in part at least, for the soluble sugar wliich disaj 
pears, but cannot be recovered in the form of volatile acid, lactic acid, a 
bon dioxide and alcohol. The writers have proved that mannitol is a iro 
mal constituent of maize silage, as it is in silage made from other I'lart 
containing saccharose. Cane silage and sunflower silage contain tnaaa 


I; Iowa A t C nit Opill f I M . ft h 1 / f !///{*/ $ ft ^ ■ i ^ ^ I f J ifl 
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in much larger quantity. Mannitol is formed during -the fermenta- 
of ensilage by the bacterial reduction of the fructose-half of the saccha- 
* molecule (i). It is produced inconsiderable quantity (to subsequently 
appear to a certain extent) at the same time as the above-mentioned cha- 
qeristic constituents of silage (acetic and lactic acid, carbon dioxide and 
ohol). Its presence accounts in large measure for the deficit noted when 
» s um of these products is balanced with the fermented sugar. The writers 
s speak of the possible industrial ' utilisation of the mannitol thus 
jduced, especially for explosives. It yields a nitration product very 
jflar in properties to nitroglycerin. The average mannitol content of 
amples of maize silage was 1.88 per cent, on the dry basis and the ex- 
tent al extraction of silage gave about 0.5 per cent /of mannitol. 

I11 these experiments, no trace of mannitol could be found in sweet 
ver silage. Unlike other leguminous plants, sweet clover ( Melilotus alba ) 
1 be ensiled without the addition of other plants to supply fermentable 
-ar (sweet clover silage is, however, at present little kuown). On the other 
id, in the samples of sweet clover silage examined, the amount of leucine 
overed ranged from 0.4 to 1.0 per cent, of the dry material. Leucine 
; not been recovered from any sample of maize silage and, as far as is 
mu to the writer of the second paper analysed, its occurrence in silage 
; not been reported by any previous investigators. 

; - Live Stock Market Review in the United States for 1&16, nelson, w. 1 , , in .Ws- 
<ouri State Board of Agriculture, S(onthly liuiistin, Vol.XV, No. V, pp 1-24. Columbia, 
Mo., May 1917. 

The year 1916 in the live stock world was a very unusual one. The 
ropean war continued as a far reaching influence in the matter of prices. 
$ estimated that the exports of meats and meat products from the United 
ites were worth about 275 million dollars. While smaller in volume 
value was about 1 6 million dollars more, due to higher prices. A market 
per places the exports of beef and beef products at about 370 million, 
aids against 521,2 in 1915. The exports of pork and pork products, 
ording to the same authority, were about 1500 million pounds against 
! 9 1915. 

Bacon exports are figured at 565 million jKnmds against 522.4 in 1915 ; 
n and shoulder exports, 2S5 million pounds against 266.4 1 9 I 5i lard, 

> million pounds against 451 in 1915, Mutton exports are said to have 
*n about 5 million pounds against 4.2 in 1915. These are unofficial 

ires. 

Hue to the European demand for meat, a record price level ot values 
live stock was recorded in the United States. 

These records were made, notwithstandig the fact that almost 40 mill- 
head of meat animals were handled at the five leading western markets 
Kansas City, Chicago, Omaha. St. I^ouis and St. Joseph. Cattle receipts 
these markets were 7 9S4 473 ; hogs, 20 539 142 ; sheep, 10 695 271. At 

5 


• s, ' < ‘ h\ July. ; ji7, No. fev*. 
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Kansas City rpiO top prices on the open market were : Steers, $ 12; 
ers, $9.40; cows, $ 8,75; heifers, $11 ; calves, % 11.25; bogs, $ Ir>25 
sheep, $11,35 i spring lambs, $17 per hundredweight. 

At this same market the average of monthly top prices shows : cattl 
$ 10.53; hogs, $ 10 ; sheep, $ 9.82 ; lambs, $ 12.05. 

Some of the high records made on the St. Louis market for the ye- 
1916 were : native yearlings, $ 12.75 ; native heavy steers, $ 12.60 ; natii] 
yearling heifers, $ 9.85 ; native mixed steers and heifers, $ 11.15 ; Deceml* 
lambs, $13.55; sh**P. $9*25: hogs, $ 11.50; veal calves, $ 12.25 pe 
hundredweight. 

During the year 1916 many notable sales of cattle were made in Mis 
souri, one of the leading live stock states. 

The following figures serve to show the high quality of Missouri in- 
stock. Six hundred and seventy-five Shorthorns averaged $ 479 I*r head 
1016 Hereford s,$ 497; 147 Angus, $ 253 ; 58 Jerseys, $ 337; 1838 Shorthori 
Angus and Hereford, $ 47 ° l x ‘ r head. 

One new law of 1917 is of very great importance to the live stocl 
grower and feeder — the “ commercial feeding stuffs label and insj*ctioi 
law ” requiring a tag showing feeding value on each bag, package or bull 
sale. 

The following is a summary of returns as made by county assessors 
showing number of live stock of various classes in Missouri 011 June 1, igif 


Horses 836111 

Mules . . 353 $53 

Asses awl jennets 11 5** 

Cattle 2 185 587 

3hccj> 53* 750 

Hogs 1 651 610 

Alt other live st< 48 465 


Cattle on June 1, 1915 numbered I 879 729 head. 

1081 - The Texas Turkey Trade. — Ice u»*j Cold storey, \\>1. xx, So. 226, p. 6. kw-H 
January 1917. 

The National Provisions publishes a long article bv Mr. W D hOkS' 
AD AY on the trade in turkeys in Texas which, thanks to cold st orage ant 
refrigerator cars, has become one of the most prosperous industries 0 
that State. It is estimated that the packing-house crop of turkeys aniomstei 
in 1917 to 1 800 000 birds, a substantial increase over the yield in 19 1 
Turkey rearing has much increased in the cotton growing region, and tb 
farmers regard their flocks of turkeys as of as much importance .is t k. 

hogs. . 

The market is no longer localised, but prices are regulated >} 

nation-wide supply and demand. 

The demand for turkeys is no longer limited to certain seasons ; tlr 
lards are rapidly becoming a staple food product, and are in consi <.r- 
request throughout the year. 
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The slaughtering and marketing season of turkeys begins usually the 
fcst week in November and ends on January 1st. The dressed fowls are 
stored by hundreds of thousands in refrigerating plants all over the country, 
and pass into the hands of retailers as the demand occurs. During the last 
^n, there were probably more than 800 cars of dressed turkeys sent to 
the different markets of the United States, exclusive of the number the 
local markets required. Each car contained an average of about 100 barrels 
of turkeys, each holding about 22 birds. The average weight of each tur- 

when dressed was about 10 pounds. Thus the turkey crop which was 
marketed in car dots amounted to about 1 760 000 fowls with an aggregate * 
weight of 17 600 000 pounds. It is estimated that the farmers of Texas 
received at least £ 5^ goo for that part of their last seasons’ crop sent to 
distant markets. The total value of the turkey crop in 1915 was not less 
than £ I 000 000. In Oklahoma, Kansas, New Mexico, Arizona, and Cali- 
fornia. the farmers are going into the industry' on an extensive scale. 

In order to prepare turkeys for the market, a large number of abattoirs 
aud packing plants have been built in Texas during the last few years, and 
throughout the busy season they are working night and day. The large 
packers buy practically all the turkeys from the local merchants of the sur- 
rounding country and the shipment of live turkeys to the different plants 
is usually made by express or fast freight. The prices are quoted each 
morning. In many instances flocks of from a hundred to several thousand 
turkeys are driven overland for 30 miles or more to the nearest market. 
When they arrive at the packing plant, the turkeys are quickly killed and 
dressed. The packing plants each handle 2000 to 7000 turkeys per day. 
The birds are killed by piercing the brain with a needle which, it is claimed, 
ha painless process. The tail and wing feathers are put aside for the manu- 
facture of feather dusters, and the body feathers are used for filling mattres- 
ses and beds. 

The dressed turkeys were not only marketed in quantities last season 
in all the large towns of the United States, but were also sent to Canada 
sad the North-West, 
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GENERAL INFORMATION. 

10&2 An Aet to Eradicate Eichomt * cnss/pes, a Troublesome Weed in Burma 

India (i). — Tkt Agricultural Journal of Iniia, Vo!. XII, Part pp, 355*355. Cdaitu 

Eichornia crassipes Solms (Water hyacinth), belonging to the fanril; 
Pontederiaceaz, has become a very serious pest in parts of India, especial! 
Burma. In the former province, the weed is so wide-spread, that it ha 
been found necessary to legislate against it, and the Water Hyacinth Act 
No. 1. 1917, providing for the destruction of the plant, and all its parts, ha 
been passed in the Local Legislative Couincil. 

This Act declares Eichornia crassipes to be a public nuisance in Burma 
its provisions are as follows: 

No person shall possess or keep the water hyacinth, and every out* 
or occnpier shall destroy any water hyacinth growing in or on any {.’lac 
txdotiging to or occupied by him. Any person, who is duly authorised, maj 
serve a notice on the owner or occupier of any place to destroy the wale 
hyacinth growing thereon. Should such an owner or occupier fail to com 
ply with this notice, the authorised person may enter Upon such place am 
take all the measures necessary for the destruction of the water hyacintt 
without being liable for trespass, or for injury to crops, pasture or fisher 
rights ; any person who possesses or keeps the water hyacinth, or fails t 
destroy it in accordance with the terms of this notice, is liable to a fiu 
not exceeding one hundred rupees, or upon a second or subsequent con 
viction, to a fine not exceeding Rs. 500. The local Government nn. 
make rules for the purpose of carrying out the provisions of this Act. 1 st 
ther, with the sanction of the Governor-General in Council, the 
Government may apply all or any of the provisions of this Act to any vw 
nr plant, or to the seed or any part of such weed or plant which in its 
is noxious. 


O', See also, H. May ton, N<». 
It, August 1914, No. June 


ip**; H. August ioi2, N«». uS/; H Aptil * 
1915, No. Wm ; H. September 1017, No. 7 <>S. 


{Ei 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


J 5 i. ; - investigation* on the Dying-oo^ of Pepper-Vinos in the Dutch-East-Indies, — 

^t TCERS, A, A. I,, In Sfedtd ch ngcti run h.<t Jjiboralunutn :r>or Plun(er.z ; rktcn No. ; 7 

- illustrations. Batavia 11,17. 

In a earlier report (i<)i6), the author hits given a description of pepper- 
cultivation at Banka. In this contribution are given the results of investi- 
gation 011 j>epper-cultivation in the residency of bampong districts si- 
tuated in the far eastern part of Sumatra. Pepj>er has been the chief crop 
of Lam | King (Sumatra) for centuries. It is cultivated now in the same 
part- of the Residency of the bampongs as two hundred years ago. Half 
of the pepper produce of the Dutch-East* Indies cotnes from this Residency 
(about million kg.). 

Complaints are ]K*riodically heard about a decrease of pepper cultiva- 
tion : these are especially frequent when many vines are dying owing to 
hfivM in times of high prices. 

The last 50 years the prices of bampong-pepper went down iour times 
to 10 guilders and even less |>er pikol (t >0 kg.) and went up four times to 
;i .1 guilders, twice even to 40 guilders jxr pikol. 

Three varieties are planted in bamjxmg : lada boelak ”, *' ladadjambi ” 

“ lada belantoeng 

Pe] *] »er cultivation in the Ihitch East Indies lias two distinct forms. 
On the one hand, tile cultivation is that practised for many centuries by the 
Malay in Sumatra, a form of agriculture based on exhausting the virgin soil 
jri Waving it alone afterwards ; on the other hand the cultivation, is as 
vraetiv/d by tlie Chinese, a refined form of horticulture. Pepper- cultivation 
hi Umpmg is of the first mentioned type. 

The production of the N ines averages alxuit 1 1 •> lb. black ix-pjxr a 
yc.ir.the vines lasting for alxmt 15 to jo years 

NVmatcxles do not cause any disease. Nematodes are to lx- found 
everywhere in the roots, hut they are practically harmless. Roots of 154 
v iue\ for tlie greater part very fine ones, have been examined : in 150 
Nematodes have been found ; only in o these seemed not to lie pusent. 

Knot fungus is present in rare cases. 

The stem-disease from Malang (Java) has not been found in the bam- 
P’m: districts. 

Probably tlie fungus- threads in the Vessels aie quite harmless. Closer 
furtigation is needed t<i make this ixnnt sure. Out of 140 vines the 
Vrngus luis Ixen found in 40. 

Stem-lxirers and fruit -eating weevils are of minor inqmrtance in the 

Limpings. 

A ix‘p]x^r plantation is to lx considered as dying out prematurely when 
die vines die More they are 15 years old. the symptom .being usually a 
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gradual defoliation. Sometimes a plantation gets worse rather suddenly ; 
a result of special circumstances (drought, heavy crop) . 

Premature dying-out cannot be explained by the action of parasit 
(nematodes, fungi, borers). The reason has to be looked for in the gener 
state of cultivation of the pepper. 

From the different diseases of dadap (Enthrina) only the stem -bore 
(Batocera) and the top-borers (Terastia) are locally important. These 
can be controlled' by catching the Batocera or cutting out the larvae a: 
by pruning the trees after the Lampong fashion, provided all cuttings t 
burned. 

Dying out prematurely has been found only in the western and soul 
ern part of Lampong, where really good pepper soil is -scarce now. \ 
pecially in well populated districts (Kalianda, Wai Lima) pepper is » 
Ijeing planted on soils which are not first rate and which have been plant 
with pepper before. At Tandjong Karang and in the Wai Lima district t 
difficulty to get suitable land for ])epper is caused primarily by the mini! 
and extension of European estates. In the Wai Lima district 20 villa 
over a distance of neatly 20 miles have only at their disposition a st 
of land from 1 to 3 km. deep. This must be insufficient, so that pepper c 
tivation in the Lampongs can be compared with tobacco cultivation 
Deli as regards its want of land. 

The pepper cultivation of Chinese aud Bankanese at Banka shows f 
splendid pepj>er- vines are possible on soils where pepper is regularly by 
out before 10 years old, provided tillage, manuring and other racum 
aie closely attended to. 

In British India the conclusion has been the same: when then* is 
virgin soil left, pepper cannot suivivc as a crop unless properly ciittiv.il 
and well manured. 


DISEASES Dt*E TO FUNGI. 

BACTERIA AND OTHER LOWER PLANT'S. 

1084 - Fungi, Insects and Animals Injurious to Cultivated Plants, Observed in 1 

mark in 1&16, — UM>, f.> Kosiarp, S., and KOlPTN, K. !’ . in 'ftJskriti r«r K • 

Vo!. Pt. !*p Ci'i^nhiyeii, n)i7- 

The annual rej>ort for 191b of the Plant Pathology Station of D -nut 
records the following plant and animal pests : 

Wheat. - l ill ft til (ana i**Hvcden« Stink! irand”) hast been reported all over the 
try ; on an estate near Kfijjcn. -s % .»f the c us were attacks 1 ; P»i:inia ;l uwrum " I‘ Vt 
yttlrosit ”) did much damage t<> the ‘‘Tystofte Standhvede ”, '* Svalofs JWIhvcle , * .reo 

and" Kstra Squarehead” varieties, whereas ‘'Tystofle Smaahvcdc'* and "WiUwtmma 10 
were almost immune ; faptosphacrM furputnckonUs Hvedens Fndsygc pwasaelb' 
low district?, it« development tw. ing favoured by the damp, cold spline. 

Ryf. — ( fxyats wciiUii i‘* Sitetigelbrand ; Pwnnta jjramims p'Sortnwt { h f 
Iritis uf Ask. tv, Lyns»bv and Orhulm; Cltuuths f>ur fitted MeWrbjcr 
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”), common in soils rich in phi,spfaorus (Himmer- 

^ Kolstefirur-gnrn, Hcrnlngcgnen). 

baW ^T .-Plmtvra grarniw (“StribesygO, the attacks or which vary in intensity 
Vrt * to tbc VartctJ ' 1 whtT ™’ ™ ih U >«■»*■“ M . <*1y 1 1«> a% of the plants were attacked 
i^her kinds the percentage rose to 20 to 40 % ; tills was the case with the Danish barley’ 
Bari ", “ Aheil Juli ”, "Notdslesv i R sk Kaewpe ”, six-row,,] “T> sUJtr* and « Krh Fretleriks- 
s Sm1iitiitgs ,, ; VsttlasQ mda ("Bygbraud ”) attacked 20 % of the ears on an estate near 
B«; anomal * l ,f %kiust*’}; liryuph, K ramini* (“Mcldug ") and Lepl<Abhaerut 

at Fyn and nt I/dland-Falster. 

Pat?. - Srptoria Avemc (“Mdrkpletsyge", : V shiaru Avrnac (" Hnvrebrand »j at Ask 
pir-jitnit;. Skefskor; Vd. KvlUn (“D arkket HavrHmmd *’} on a sample of "Gran Havre” 
ium tlK Fan * Is!amis i Indent sekstkt m var. aivtwc (“Havre ;cdes”i appeared 
iib towards the second Italf of May, an* 1 during June and July spread :dso to Jylland, 
lieu- it '-msed Kf«‘l damage, nut only to mi*,, tmt .»!«> to hurley and wheal. 

IT* prwiuee of larvae, which, towards tin* end of spring or during summer, usually do 
lM , l t 1, - damage to cereal? in Denmark, was also reported: ifyhmyut oMrtcat* !“ Kernels 
te-Krthi,- : (He lifts ft ft Iritfluc <«.*■/* /wnirtfiK ('*nygtlue"j; 

‘Mm :,;K.rt. glen **/; lotlm 1“ rimothc-Viiiieren In certain districts ofl/.-Hand- 

much harm was done to the wheat l>y 0,n >\ rrtnin ttitict awl C aurdnit tca ; less Severe 
* also kiihcMa Stpl'Wfhw, nrtMt s ("Korulus”.; Aphis avttuu 1" Havrelua”) ; 
sir :b:r. ifrufirerms {“ Ktig-fshurdoilw, ”i ; AnAndhriPs <uut.au s “ Aks-Bluerofoden ”} and 
hr .rM.’tum 1*' Kom-Jiliwrehslen 

— ■'I'KaraiKc <* it!A *e of tiibw h^riujanus Have-Haarmyggen ”j was reported lor the 
>! ie lVrunmrk it Mnllcntp, ne.tr filer -lev. 

Mtsoui-DS xsv Sc Car Beets - Phytkium he Harvmun i u ktdbnmd M j, and, in many 
Of, im hiding th*. islands and. Jylland, “mosaic disrasc- ■” 
ii uiie the hanniui larvae, the ro[«>it mentions those oi sup'r.a npard j “Audcelbille "« 
* n ' ul o «/erwis C’ Redefine "1 ahd Hydnatu mtuuin, observed near Korinthat the hc- 

- ; 'i dme ; Aphi^ fiapawris JkMehis "j effectively suppressed with tubaeco extract. 
KoHI KaAI and TtmvtPS. - Ph-wa jf Gdorcjc " K.taln ernes Torfovrea, incise ”) : 

<>: ; (JmfHstris Bnmleikteriose "i ; i ar...N-rvfWN ('« H\idb£iknri< 6 f* "/ ; Al- 

M.’.'ittfiU {“Sknl|vsv;inip t , Um< ,ii< ph<-ra Ura^uas ■/' Kiedbroksviunp *’) iu dis- 
■' .'d: ! 'Tc this^urasite was previously unknown : near Kr, eeiup in Stcvn? and near Lucdby 
*■’ 'J-'cdlaud : r Brii^trut' was reporu,! in the Holstelwo district ; it cause* 1 
‘ a- ..u loves <>1 lira&siM spp . :*nl ha 1 previously l*en found neither in Denmark nor 
: : ;£'nli diriiig countries ; ni**tv <*1 less Seneu- dane-nc was ,ds.i i-auso! by larvae of Ouffcyr- 
> !inf.frtifnis r 4 KLadri^jc SnudiHHUni ’*> b> I ph* !>ra.wtar c* K.udlus”), Mel:g<;hts 
tf: - ! •'immetlaVM'ii ” 1 ; tciiih’trh'.tu. Ai«n •* skulpe Suudeibillen ; Phyl (<4 ret a 

* ,;i "* ‘'i-* 1 * hk utra *' JonUo))lieme " ; almost nilir, h absent : — Piertf ftfi«srov t mpat, 
; , ..i om i/ r rarum i“K;ialit)Al ,r i ,-ml F«ry/. w,i {(raic.t. 

i etATaKS /”’ .Irpkth. ij <«f,a:.uis , “ K,oto!!rlpkimnH-lii *'j ; lidfiilus phyt-:phlH>.vus 
'•■aeUn in fyiLunf and the Faroe Island'. SpoH^p.r<i iuHrrtnma i“ [*ulverskur%* **1, 

■ jk bbto and in the Faroe Inlands ; C Vrr • <p> t 4 u><* ><r< near Studsgaard and Birkebaek, 
os -.vhiU^tilhgrrm ; Mxi-uJts fy*su«w ?1 1" K ot-sddiiis near Aitrhus and Lvnvby, 

th* :i<'Wcrs. 

^'VEA — .SdrrrXfwa fri/./e.fioK i“ Kldverens Ikuvtisvamp ”i : among the insects 
'o ti ,,f »f<rtroi/r{A i" Kiuvergnavert u ”j : >i(hu /swoon {“ IMadradbilkr '*) 

v ^r -iv.pkota pist (“ Bladlns "j ; asusuid. great iL'nnge was caused by r virtiriiu.*; dt<A>- 

Lockxne. - /’v/Ji/mw ])( lUrtanum {" K^il.mind ”l. A Vjborg and Crenaa -. 2>f/<re<t«rn 
11 nm , among the insects larvae of Phyu^tnus yjnjbiUs d'T.vK'cmegrmvercn '’) at 
--id after and Narstvrd : tht.se, Itowcver. were iU:uk, i and killed in large numbets by 
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F.ntointyphthofd Pkytommi ; Cueorkmus fxaratm (‘1 SnndcbilJe observed i a i lun ^ ^ ^ 
near the fltudsfiaard Experimental Station. 

ForaOe Crops.— Ned riu graminicola {" Sneskimmcl ") ; hfnckltx (ypkina ("Sncdrsvi,!^ ' 
Until it no ptrtytwns ‘ Draphavrehrand *') ; U.brvmtvcra ('* Hcincbraud ") ; .iplanobai.\ t /■ 
tkayi {' Humlcgracsbaktcriosc **) ; tromyees Pwu ('* Rupgrucsrust ”} ; Pncyiviu Arthur.,,' 
{“ Drapluvrerust ”) ; the appearance of the larvae of Cfr*£<»s/m flaripts p* TimoihdV,, ‘ 
was report txl in June near !yngbv, and, on July i t>, In the same district, targe 
of ForficuU aurieularia i rt Orentviste ") were w*ni in the fields of Timothy gr;. gs 

Some animal pests, instead of confining themselves to one specified plant or 
plants, attack ami injure many en>|* or all crops in general. They may Ik* 
four groups 1} insect larvae; 4 gasteropoda ; 3) birds ; 4) to tents. 

The larvae of -lyrafis upturn, <tf -t tritici {“ llvcrieuglen **), of A«riotts tineuiu , " 
der’ 1 ), damaged cereals, vegetables, la-ets, etc. in many districts, lioth in the pemusu;....,, . 
the islan's Numerous larvae of Mel tonH a vulgaris tildcnborre ”) were report* i i l( liI , 
hus,;Ul.oll;md-Falsterand in the district of Voiding!* >rg; iu many places (Grim is Uii. K : ,1 

Herning) the oats, wheat ami rye suffered front attacks ■ »f it pul it paludt-sa, the Urv.u .e 

greedily devour the green part oj the young plants. 

Owing to the damp, cold season dgrn»/mi«r a^resiis F* Agersneglen spread i-v«\ ,y.. 
and damaged the cabbages and forage plants (tirammeae and hegutitirtosnC), am 1 .ik, , c . 
considerable l*»ss in the beet, oixtoI tl.>ugt>) ;»«! j*>tato (Aarhus) fields. 

O'fCHS /fHjpft’.ns (“ Ranger "j completely destroyed a maize field ucar Sofii ; r . : 
f>enas causer! damage to the hurley fields at Lyngbv ; add, finally, Passer <hmestu ti\ js; JUrv <■ 
did damage tu kitchen gardens and seed-plots. 

.■ir; i?vVfJ i a *Murknuis **) injured winter cereals in the l.ogstbr district .aid p . . 

ill the Sailing district. 3/ in. iim;ma»iiN f**K*«Uei *’.■ .ilt.ieknl tarlcy in the ldtim :s - 
Talpn t«/ /ifua «" Muldvarjiciie M i and l epu. eur^yeu-, llartr ”i did damage here ..nd :t-: 
to meadows, outs, kirlev and n*>l- crops. 

The methods of control, user! against the fungoid prrasites and the .mitii.il j*-N r ; 
various crop*, are described. 

10S5 - Nigerian Fungi ( 0 . - - Wakefield, T M , in Rvyai Botanic (iarUen s, Knr, . 

,a tfidCo/an*-.>us /nformuisert, No. 3, fp. mein. J,ondt>n, 1917 
Thi- pmvr t»ivcs a list of 38 fttn^i eullectci b. Mr. C. O. I : ARQi'ii.t: 
son id Snuth Xigyria during the jH-riod O)i4-Hji0. Six sj>t-iics an- i,wt 
science*. 

Th- (ink huigns i n the list known t*) be of economic inu>”na . 
the pvreiiomycctc ( T c/«/tniV zvnata (Lev.} Sacc,, recognised iti iqi-j U 
cans.* ot a distinct disease* of Hcvca brjsilicH'iis :it Cdlabar. 

The ante parasite has long been rejx>rted on the same plant li-^t ; 
the Federated Malay States (2). 

1086 - Soil Fungi Injurious to Cultivated Plants in the New York Botanical Garden 

— SEaver, F. [.. in Jvumal of the Sue York fl‘>!amutl darkens, Wl. X V 1 II. N- 

pp iSb-iStt. VuicaAter, l’a., , 

A considerable amount of damage has been noted recently ay;**- 
various plants of the New York botanical Garden, and this injury n 

fi) See ulw) B. Sept., 1913, No. 1107, — (2/ S*e B. Sept., 1913, N». 9^1 ll!i 

191b, No. 81 1. 

V. zona! a has siucc b*:en reported 00 Hevea in the island of Sumatra. Cfr. ti. N 1 ’ 
1916, No. 1234. 
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ateiitly been caused by the presence of fungi which normally inhabit the 
■jus of the soil, 

the attention of the writer has especially been called to a bed cf Fun- 
;in which about one-third of the foliage was dead. The examination of 
leaves of these plants, while showing slight traces of fungus mycelium 
spores, as is usual on dead plant tissues, did not reveal any particular 
; ies present in sufficient abundance to account for the death of the plants, 
ireful examination of the soil about the bases of these plants, however, 
fd the presence of a fungus belonging to the genus Sdcrotum which 
apparently attacked the plants through the medium of the soil. The 
ja? ap]>eared to be Sclerotium Semen Tode, a species which commonly 
irs nil dead leaves and in the humus of the soil. 

The writer also observed on tulip bull* the presence of Sci Tulipae 
ny, which appeared to be accountable For the failure to bloom of the 
its produced from such bulbs. There is reason to suspect that the ori- 
,,f infection is the same in both cases. 

Still another fungus which has. ordinarily passed as a saprophyte has 
found to attack the root blocks of the wild geranium, causing then 
w. Uljoratnry experiments have been carried out in order to deter- 
t -the life history and habits of the latter $i>ecies. and the results of these 
rriment'' will shortly be published. 

Over Wintering of the Apple Scab Fungus, VeniurU i n equal is t in 

Canada (i). — Praskk, \V. 1* , in Snnuf. Nov Series, Vol. XI, VI, Nn, nSt*, 
Lancaster, Vu f i o i T - 

Though it is generally known that the scab disease of the apple caused 
the fungus Venturi* ineqtuilis sometimes attacks the youug twigs of 
-.rubble varieties of the apple, yet not much lias been published on this 
h- nf the disease 1 in North America. 

Morse and Uakrows have shown that the conidia of this fungus sur- 
;i the winter on apple twigs and germinated readily in the spring. They 
id iv evidence, however .that the mycelium exists during the winter as 
viiig ''troma and produces conidia in the spring. Wallace also reviews 
literature on the jxTsistcncc of the stroma on the twigs and the hiberna- 
i ‘if the conidia, and is convinced that twig infection is not of common 
irience, and that the conidia cannot withstand winter temperatures. 
The writer's, attention was first called to scab disease on the young shoots 
lit- apple* in the autumn of lots, when a number of badly diseased twigs 
a Me Intosh apple tree were sent for determination by I)r. E, W. 
no son. of Mason \ ille iQueiiee)- The twigs were defoliated tor several 
vs from the tips and the leaves that remained below showed a very severe 
wk of scab. The twigs were severely injured, many of them being in a 
^condition. The bark was studded with the pustules of the scab disease 


oStvaUi M.lKan'h lot i, No#. (051-1024 ; It- June i-hi. X"- W- April 1913. 

~U;/> June i'ii ?, No. 75* : « Oelohci 19t3.N0, urn ; U ocioluT i-.i-t. No. njo : f> 
A,r >* 1**15, No i H j ; B. Drcemlier i 5 » No. 1350; R May i*»ic\ Nn. 5". (- 
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and abundant conidia were present. Another collection was sent by j] 
Henderson a few' weeks later, but many of the twigs were now dead J 
few' conidia remained. 1 

Another collection of diseased twigs was received about April i, y 
Prof. Shaw, collected at Xniro Agricultural College N. S. ( also from a 1 
Intosh tree. Many of these twigs were killed back several inches, whj 
abundant pustules of the scab were present in both dead and living bark. 

The affectkl twigs showed the characteristics described by \[ 0R , 
ami Harrow's. The bark was more or less thickly studded with light brcv 
spots which examination showed to be blister-like areas due to the <1^ 
and pushing out of the epidermis of the twigs. Many of these light -lm« 
areas were roundish, or oval, with a dark centre. A number, limvm 
lacked the dark central area. Pieces of the diseased bark were rcm<»u 
embedded in paraffin, and sectioned, and the sections and dist-as.-J twj 
examined. A well developed stroma was present, with many conidia bem-au 
the raised epidermis. The dark centre was couqjosed chiefly of th 
conidiophores of tire fungus, the exj>osed conidia liaving fallen away. 

Dr. Henderson and Prof. Shaw were asked to forward diseased twin 
collected about blossoming time. The collection from Prof. Shaw was rt-eeii 
ed about June l st. A few inches of the tips of some of the twigs were < 1 «h 
but the bark of the living parts and of the living twigs contained many wa- 
tered pustules of the apple scab actively producing conidia, the pnstub 
being olive-green from the abundant conidia. The dead parts of thre ui; 
were thickly covered with scab pustules from the previous season, hr.t ti 
stroma were dead, or not producing conidia. 

Fresh conidia, placed in hanging drops of distilled water, gerimn.tk,!; 
freely and vigorously as conidia obtained a short time later from the \<m 
leaves of an apple in the orchard. Pieces of the bark containing live piMri 
were fixed, emt>cdded in paraffin, and sectioned. The stroma was 
well developed, reaching a maximum thickness of 200 p, while the maxima 
thickness of the stToma on the fruit was about 55 p. It was also cvidc: 
that the stroma was actively producing conidia at the time of tlxatw 
In 1015, Mr. A. O. Tornky described the scab as being troublesome 
the twigs of susceptible varieties, and states that in one orchard all the twi 
of the previous year's growth of the Famense were covered with scab s;«»i 
He also found the amount of scab on th fruit was much reduced by trim: 
ing off the diseased tw'igs early in the spring. He had previously tailed 
control scab In this grehard by spraying. Mr. Ti rney states, in a letter 
the writer, that the scab is quite common in the coastal regions as a U 
infestation, and it may be found also in almost any orchard inland, b 
rarely so bad as to be a serious hindrance to growt h. 

Prof. Shaw has informed the writer that he found severe twig 
from scab in several different regions in Xova Scotia. The twigs collect 
at Mansonville, Quebec, at blossoming time by Dr. Henderson did nnt>h> 
any living pustules, but as few of them had been cut back into the Ini 
wood, the negative evidence was not satisfactory.'. 

The twigs that had been received from Truro, N. S. about April 1 



Ee left about 8 weeks in the laboratory under ordinary conditions. Co- 
ja were then taken from the scabbed areas and were tested in hanging 
|?s of distilled water for germination. A small j>ereentage was found 
renainate. A second test gave the same result, The spores were taken 

0 beneath the blistered bark, so that they had a certain amount 
section from the cold and from drying. 

‘ i'jie writer is convinced from these experiments and observations that, 
attain regions near the coast, apple scab may winter on the twigs of 
ceptiWe varieties such as" Famtusc" and McIntosh as a dormant stroma 

1 pjodti.ee abundant conidia in the spring. He also confirms Morse and 
jjkow's conclusion that, under certain conditions, and with certain vane* 
;0 f apple, diseased twigs and rain may be an im[>ortant factor in the pro* 
r ate 01 and spread of the disease. 

j. S Hash, who has devoted some time at Quebec to the study of apple 
b. collected scabby apples early in the spring that had lain under the 
iv all the winter, and found that about 5 to to jier cent, of the conidia 
oiinated. 

On November 27, the writer collected scabby apples that had re- 
ined under the trees after their fall without protection • >f any kind. 1 Jur- 
i.ite autumn, an<l early winter, the temperature fell below the freezing 
nt 15 times, rising above it during the day. 

There were 2 jseriods of severe frost followed by mild weather, the mini - 
ni temperature of the first living n°I\. and of the second (November 
bring i° F. Conidia were abundant on the scab spots and these were 
L vd in hanging drops of distilled water. The sjxues germinated vigorously 
i freely, and in 24 hours showed many germ tubes over 100 il in length. 
Mor..- than 26 j>er cent, of the conidia placed in hanging drops of distil- 
water germinated. Only those with well -developed germ-tubes were 
ssied. There could lx- no doubt whatever that the germ tulx-s had de- 
ip-il while in the water. 

It would seem from these observations, that the conidia are more re- 
sist to low temperatures than is generally supposed. The writer holies 
tirryon further experiments along this line during the winter and spring. 


S-The Presence of Nitrites and Ammonia in Diseased Plants. - so No. : 

VhL- Sn-irte. 


>- Hypothesis to explain the R distance ol Wheat to Rust — Ste No. ioi«> .4 ibfc 

Rn-ita. • 


5 - Besistane# of Hybrid Direct Bearers to Disea$\ - Soe >« - - , R. August in - 

A « f l N<». m( this R v\tw. 


[ - Patents for the Control of Diseases and Pests ol Plants. &v Nu iow <>r 



T164 uisf^ses of various crops 

1092 - Fungous Diseases of Wheat in the Argentine. — see No. 1016 of this 

1093 Ap fanobacter Rath ay i Injurious to Dactyl is gJomtra ta in d* ninj 

-Lind, J,, in TiMknft for /Vantair/, Val.sj.rt. pp, 25S-J63. Copenhai-tti , I( „. 

AplanobocUr Rathayi. studied and described for the first time by I'J 
RICK RATH AY, who discovered it op infected plants in a wood near Viet* 
(1807-1899), causes baeteriosisof Ihiclylis glomerata h. (Cocksfoot). j n ICj] 
after having occurred here and there to a limited extent, it su<M L - r 
spread with marked virulence through various districts of Denmark. Tb 
attacks were repeated with great frequency and intensity the follow: 
rears. The gelatinous masses of bacteria adhere to the panicles of 
thus preventing its proper development. During rain they are disM,’-, 
and flew down the leaves and culms, even infecting neighbouring pJat 
The Author studied the disease from 1912 to 191b and came to tin- i„;i f 
ing conclusions: 

1) The bacteriosis is introduced and spread by infected carjuj, 
If the seed from fields infected with Aplanobacter lx examined. carynj* 
are often found completely filled with a small gelatinous mass, fonm<!| 
the bacterium, which, under favourable conditions of moisture and tenq; 
rature. develops with great rapidity ; 

2) wind does not help to spread the disease. Healthy plant* may 
infected by direct contact with diseased sfx-eiiuens, es^x-ciallv during t 
rains ; 

3) when infection lias occurred the plant retains the bacteria H 
long time ; thus, in the same soil, the epidemic persists from year toy. 
with an inten-ity varying according to the meteorological factor- ; 

4) abundant nitrogenous manuring scenic to attenuate t I k* «1ur:.. 
caused by Aplanobacter and to hinder it> spreading; but suiiiauit <!. 
arc lacking to confirm this ; 

5) the iinwt efficacious method <>f controlling the diseav* 1- 1-> ; 
seed from immune districts. 

1094 - Pbytopthor * Faberi, the Cause of Hevea Canker. - -rutt.frs. a \ 1 . 

3/fdVJcvim tfl ;a»v h --' I.ahxtit'rium v NV jS, WitiO iU'>ns V*. 

via, ioi 7- 

I. — The first paragraph gives the contents of the preliminary rep 
of 1Q12 and 1013; the former of which, treating of the form of canker ki< 
; ^s canker-patches ”, can Ik- summarised as follows. 

Hcvea-canker 1 ms Ik-cii found in Java, Sumatra and Bonm- 

The systems of cankeT appear in the following order: 

1) The disease is usually discovered by the ct station <>f the ■ 

flow. 

2) In the outer bark claret-colourcd patches are to U 1 seen, « 
the cork-layers of the bark are sluiced off. In many cases the*- p iU 
lx gin at the nits and run downward?. 

3) A discoloration sits in of the inner layers of the cortex whuii 
come grevish or slightly browm- -colon red just outside the cambium- 
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Coloration starts from the claret-coloured patches, but extends over a 
jajver area and subsists after the disappearance of the patches. 

4) Woody tissue is formed round the dead brown cells in the inner 
Antes, by the action of a secondary or wound cambium. This formation 
of wood in the cortex goes on for several months, perhaps for years after 
[jj ( . cankeT-infection is over. 

‘ The measures advisable to get rid of the canker are the following : 

1} The humidity of the plantation should be deceased and free 
jcc‘>* to air and sunlight provided ; for this pm pose removing the inter- 
rpipv thinning-out and pruning the trees, or draining, may be advisable 
wording to circumstances. 

-) Cut out thoroughly all diseased tissues of the cortex but leave the 
sailBuni undisturbed. Train a special gang of labourers for this work. 

3) Dfcinfect the tap-knives by means of formalin and spray the stems 
jith Bordeaux mixture. (Disinfection and spraying in this wav are no lon- 
;t r used in Java}. 

The second rejioit (ipi.j), treats of “ stripe-canker ", a form of canker 
inkfiown before. 

This form of canker shows a decay of the renewing bark and is only 
(i found in the rainy season in very wet weather. The decay is first 
ndiu.ted by the appearance of vertical black lines just above the tapping 
-at. These black lines, very thin of first, soon become larger and fuse 
nth the neighbouring ones. The whole of the renewing bark can decay 
nt’ai' way. Occasionally transition st.tges between this form of canker 
;:i i the ordinary canker patches are found. The disease spreads exception- 
.!-> quickly ; the use of water on the tapping cuts must have been the cause, 
damage was serious ; out of 10 01 h> 8-year old tuts, boon were so serious- 
.iiM-ased, that tapping had t<* lx stepped. 

Thi- only curative measure was the application of Carbolinemn Plan- 
.ci 'm diluted with water. (It was used in 50% strength at first, now 20% 
O 'ol. and probably a lower percentage, say 5 %, would do as well). * 

II A series of infection exixriments has proved conclusively that 
1 .inker patches and st nix -can kef are caused l bv Phxtophihora Faber i 
l;t- hi. 

The canker patches could be obtained artiticially by putting some my- 
dn:m into an incision in the old bark, and stripe-canker by bringing a sus- 
wei'in <>f oonidia in water on the su-wlev < >]xne<l tapping-cut. Controls 
vn made with clean water. 

hi order to obtain canker patches six infection experiments with a 
i'i 50 infections have been made ; 48 were successful. Of the infec- 
made in the rainy season a- 1 protected against diying out. loo 0 ;, 
va- Miecessful ; the control cuts . Iwv.\^ remained free from infection. 

A‘ to stripe-canker, five exjH-rdoents with a total of yb infections have 
wn made to prove definitively that this form of canker is caused by PM- 
■phiK-^ra as well ; altogether fit have been successful, the remaining ones 
l ‘i"g exposed to sunshine (in one cast*) or being made on tapping cuts that 
- 'K't been o|xne<l for sevet.d days (in 14 cases). Provided the tapping 
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cuts were opened ‘daily and were not exposed to sunshine the infectious ■ 
successful without a single exception. The control aits remained f r ^ 
infection. ( 

Fetch and Bancroft have recorded stripe canker from Ceylon an 
F. M. S. as well. PeTch says the phenomenon is probably due to exc^h 
moisture. The above mentioned experiments not only show that pi 
t&phthora is the Teal cause, but the controls, where pure water was 
also prove that excessive moisture alone is not sufficient to cause the 
of the renewing bark. 

III. — The progress of the disease was studied in detail on 33 eankrie 
Hevea-trees in the experimental garden of the Laboratory for Agriculture 
Chemistry at Buitenzorg. The trees were under observation during t» 
years. The red canker patches disappeared wholly during that pv*rio<l 

the buns, on the contrary', increased in number and size, or appealed untrw 

which were originally free from burrs and had only a cankei patch Th 
other trees in the garden. where no symptoms of canker had hern found 
remained free from burrs. 

Apart from this direct proof that burr-formation is a symptom -d uni 
er, further evidence is given by the fact that burred trees aie to he f , L;n( 
only on estates where canker has beeu prevalent, and that no new hvrr- 
trees are added to the existing ones, when adequate measures ag.iin>u-.<i;k 
er are adopted. 

Treatment of a part of the above named trees lead to the following oc 
elusion : under the favourable circumstances of the experimental 
light attacks recovered by themselves, provided tapping was stopped; 
severe attacks, when not treated, recovered only in exceptional kt 
by shaving all diseased bark. 5 out 8 badly diseased trees recovered. 

IV. — Comparison of pure cultures of six sjiecies of Phytuphlhvr.i sh'nvi-I 
that morphologically P. jaheri {from Cacai>. HeVea and nutmeg) ■ F A’:;> 
tianac (from tobacco). P. Colocasiae (from Colocasia) and P. J atropine dr >m 
Jutropha Cure as) are distinct s]>ecies, differing from each other !»y theii 
habitus in pure culturi; ami by the form and dimension of the o;nidL 
P. Fug t and P. Cactorum are quite different from the four sjk-ch s nn-mi-vied. 
P Jatrophae, P. Fagi and P. Cactorum formed oospores in pun- celti-r-,- 
those of P. Jatrophae were not of the Cactorum type. but <>f the 

type. 

V. - The result of 390 infections with the six Phytopkthora speciiv iii- 
fcTent hosts confirmed the result of the morphological investigation. 

'the Phytophthoras from Hevea, Cacao and nutmeg lx-l«mg to t he miik 
species ; only the line isolated from Cacao proved to be more virulent 
for Cacao and Hevea. and the one isolated from nutmeg more virulent f»i 
nutmeg. 

Infections with each of the named species are only successful -a 
own host. With P. Jatrophae no successful inoculations were ubUtaoi. 
not even on " djarak ” f Jutropha Curcas ) from which it was isolate! 

VI. — As to the treatment of canker, preventive measures are ,um ■ 
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the most important ones ; first of all thinning out, next drainage and 
W . va | 0 f intercrops. Pruning for the ]>urpose is no longer practised. 

15 'fhe direct measures consist only in excision of the red cankeT patches 
, t ^ e dressing of the strijje-canker with Carbolinetim Plantarinm {20 % 
dess)- Detection of the disease at an early stage is highly important, 
^ased trees are not tapped. 

When done thoroughly this treatment proved a complete success 
most cases ; on some estates, where the climate favoured canker, this 
' fitment is not sufficient ; new means of combating the disease are to be 
oked f° r - probably spraying with a fungicide; also the fruit-rot should 
^ive more attention. 

yjj __ Infection experiments with fruit rot are briefly discussed. 

1 pa'oeri alone can cause- fruit rot, and even without a wound being 
piously made. During the experiments the disease spread in a most 
^ordinary way. When starting the experiments there was notone 
i^sed fruit in the plantation ; after three weeks the experiments 
cdto Ik* stopped because locally 50 % »>f the fruits were attacked, many 
f them being quite covered w'th Phytophihvra conidia. Small flies (Dro- 
serin to help a good deal in spreading the disease. 

VIII. - Four different kinds of bu rr< in Ilevea-bark an* dht nguished 
(p idling to their origin : 

I) Real pxms in leaf-scars. These are not caused by dormant buds, 
isthr connection with the pith is still intact and therefore the bud alive, 
probably these are formed around the remainder of the vascular bundles 
tm petiole (BATESON), as has hern demonstrated by Hartig for the 
^Mciohlasts. which are formed in the leaf basis of fir-trees. These pea* 
v t.-Tv and harmless. 

Burrs, arising after the use of the pricker ; these are built concen- 
kiilv around the scars made by th pricker Those liecome rarer every 
;:y and will soon disapipn-aT wholly. 

>) Burrs as a result of canker ; these are very common and often of 
>r;>: d-rahle dimensions. Nearly all the badly burred trees are of this type, 
h'-nlv remedy is to prevent or treat all canker -eases . 

4) In sonic case the burr* art not secondary wood- formation* in 
fco-rtex. but the central wood itvdf has an irregular surface not only on 
kston but on the branches a!-*). The eaiw is unknown. The trees are 
Mthh-ss and should Ik' removed. 

095 Peronospor* /?*<///,» Parasite of Camomile, New to Italy. hklusersey, 

N . Ml f.-i rfiutr* 1 -htn.nta. Y»>J . X, }>;>. in-ai* r.t !v.i. 1 -U 7 - 

; hi May 1917. near Kste (a district called “ IV»ssi . m the parish of 
^pddelto Kuganeo, province of Padua}, Prof. A B£giixot collected se- 

! ra! specimens of Matricaria Chamomilia h with deformed heads, grow- 
;in the sand of an old !>ed of the Adige. 

The iiguhte flowers wore the worst attacked, which made a strange 
*«. *1 that the first impression was that of a species differing from that 
rib- found. An exanimate n of the purple matter covering the diseas- 
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ed parts speedily showed the presence of eondiophores and conidia 0 J ^ 
nospora Radii De Bary. c 

The symptoms of the disease are described, and it is pointed out ti 
this Peronospora, found for the first time in Germany and already ofo* 
in Belgium, Austria. Finland, Switzerland and France on camomile 
other Compositae, had never previously been reported in Italy. 
is one of the districts which have been most thoroughly studied f ro „, 
mycological point of view and 13 species of Peronospora have Ixtn f, n - 
there. It therefore seems that P. Radii must be new to the district. 

1096 - Bacterium Pruni, Injurious to Poach and Plum Trees in the United State 

Robrrts, jorrx, W., in Unitfd Stoics Department of Agriculture, Bulletin 543,^. , 
Washington, 1 ). C , iqt 7. 

In most of the peach-growing sections of the eastern half of the Uni 
States (Massachusetts. Connecticut, New Jersey, Delaware, Marvin 
Pennsylvania, Michigan, Illinois, Indiana, Ohio. Kentucky, Tt-nnt* 
Virginia, North and South Carolina, Georgia, Alabama, Arkansas. } 
souri, Nebraska and Texas), and especially in the most southern ones, 
disease commonly called j>eaeli bacterial spot, or peach bacterinbis, is 
coming increasingly important. 

The disease is caused bv Bacterium pruni Knv. F. Smith, which atla 
plum trees as well as |x?ach trees. 

The parasite attacks the leaves, fruit and twigs. 

If there arc a number of infections close together, they may wale 
forming a rather large canker, with a somewhat abundant flow <A y 
As far as the yjeach is concerned, the direct killing of the twigs and brant 
is rare and this phase of the disease is not in itself to be considered as v 
serious ; the twig lesions are, however, of importance, for it is in these \ 
the pathogenetic organism passes the winter. 

On the fruits, minute spots first appear, these soon become enhir^ 
later, small cracks appear in the diseased areas, these extend .uni tin. 
several run together, making long irregular fissures which render the :: 
unfit for market. Orchards in which direct damage to fruit can*- w 
loss are. however, rather rare. 

The injury to the leaves is usually the most serious phase of the di*; 
Small, nearly transparent, areas ixxur on the leaves ; later, tlk-n- >y 
become dry and brittle, then as a final stage, they crack away tmm 
living tissue and often fall out, giving the leaf the so-called shot-appe-t^ 
or else a peculiar ragged aspect. Sometimes the injury caused i> ,J‘ 
that the tree is partially, or even totally, defoliated. 

Practically all j>each varieties are attacked, at least to some e\u 
by this disease. The Flberta, the leading commercial |)each, is very snset 
ible. It is very difhcult to estimate the relative susceptibility of diiU-r 
varieties, but the Hi hew, Klberta, Carman, Champion, Oldmixon. & 
and Waddell ap]>ear to be more susceptible than such varieties a? 
Hilly, Belle, Fox, lodgement; Rivers, Karlv Crawford and Sill way. 
erium pruni especially attacks Japanese varieties of plum. 
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Ksperiments carried out by the writer, and others, indicate that this 
iijjjease way be kept in check in southern peach orchards by proper prun- 
cultivation, especially fertilisation. Nitrate of soda was by far the 
jjjost efficient fertiliser used. Trees in which a high state of vigour and 
health is maintained are commercially resistant so the disease. 


injurious insects and other tower animats. 

,007 - Animal Pests Observed During 1916 in Denmark. - s* No. ios 4 of this 

Br.itw. 

ic^S Undesirable Insects Which Have Recently Been Introduced into New Jersey 

United States. - \v F.BS. I Larky, M.,in7 w(:«i«flJiflu Entonolo -ist , \\il. XT.IX, No. 9 , 
V? pi. XIV. London, mi:. 

Iu order to show that ordinary phytopatliological inflection on arrival 
is n<>t sufficient to prevent plants coming from abroad wing the means of 
introducing parasites destructive to the crops of a country, the writer men- 
ti-pib^utu.* recent cases which have occurred in New Jersey and have caused 
:on>i»!t:rabte loss to the f aimers in that State. 

He deals with a few of these cases iu detail : Grvllotalpa gryllotalpa 
[the mole cricket) came to New Jersey in a rhododendron plant from 
Holland ; Hhberus discoidalis (the large cockroach) was introduced with 
mw wild orchids from South America ; Sicphanitis pytioides came to New 
JciH-y from Japan on an azalea ; and Chohis jorUsii was transported into 
that State on some orchids from the tropical forests of Colombia. 

To remedy this state of affairs, the writer suggests the institution of 
i national quarantine of all foreign nursery stock. 

ic;-v Observations on the Coccidae of Asia. Africa and America 1 . — Newstvad 

Kouirr.in fiiuWvmW Vo! VIII.I’HTI, I. :-u. «s. 

i'>n f I >il 7. 

A systematic description of: 

l) IJarfia abrahami sp. now. inhabiting indentations in the bark 
J in m am at Issororo. N. \V. District (British Guiana); attended 
- ,v ants which construct coverings over the Coccids : 

. 2) primiliva var % pintenhic var. nov.. on Pi menu officimilis in Ja- 

sjica. attended by the " stinking-ant " {Crfmastogtisfir s p.) ; not of great 
nip *it mice ; 

,-p Mono phi thus (?) hirltis Brain. Mt. Mlanje (Nyasaland) : 

4) Aspuioprodus. tu\ivei sp. nov.. in the same locality on the 
’ Mvv;uige ” tree ; 
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5) .1. verrucosus sp.nov., on the trunk of a fig tree, Ngamba i s 
Uganda ; 

6 ) Palaeococcus buolor sp. nov., on Thespesia sp.; Aburi (Gold Coast) 

7) P. caudatus sp. now, on crotons (Codiaeum) at Entebbe (Uganda 

8) P. Cajani sp. nov., on Cajanus indicus, at Agege (S. Xigtria) 
t)j leery a nigroaredata sp. nov., on coffee at Kampala and on Codiacu) 

nt Jinji (Uganda) ; 

10) I. sulfurea var. patter soni v. nov., on Ted ana sp. at Aburi; 

11) Margarodes buxtoni sp. nov., at El Kantora (Algeria); 

12) Stictococcus goudeyi Newst.. on young shoots of cacao, at Agegt 
invariably protected by an ant (OecophyUa ) ; 

13) St. intermedins sp. nov., on cacao; Aburi; 

14) St. multispinosus Newst., on stems of Cajanus indicus at 
and on M arkhamia platy calyx at Kampala ; 

13) Asieroleamium spectabile sp. nov., on palm trees in Botanic f,a 
dens, Mauritius ; 

lb) Lecaniodiaspis tar satis sp. nov., at Pretoria (Union of Soiu 
Africa) ; 

17) Phemtcoccus ballardi sp. nov., on mango, at Cmmhaton- an 
an unnamed plant in $. Kanara District (S. India) ; 

18) Taehardia bodkin t sp. nov., on Sapmm jenmani near Kq* 
Georgetown (British Guiana) ; 

19) Pulvmaria aristolochiae sp. nov.. on A nslolochia sp. at Ain:: 

20) P. elongata sp, nov., on blade of sugarcane at Genrgetow 
>1) P. (?) ilavicans Mask., on “ blood-wood ” plant at Rock't" 

(British Guiana) : 

22) P. suhterranea sp. nov.. on roots of Chrysanthemums at i ; 

tebbe ; 

23) P. a Incan a sp. now, heavy infestation on guava, at Accra w 
Coast) ; many examples of the scale-insect were attacked by a 
fungus and by the larvae of a predaceous lepidopteron ; 

24) -Ccropiastes azicenniae sp. row, on Awcennia ntttda at Mah.i 
Creek (British Guiana) ; 

25) C. bipartitus sp, now, in Union of S. Africa ; 

2b) f. destructor sp. nov. (C. cen ferns [Anderson] Newst™:*. 
Uganda ; 

27) C. ezbarum Cklh. on Pithecolobium samun at Tamale (Gold 

28) C. iamlmni sp. nov., on cacao and on a climber on a btisli t: 
at Ibadan (Southern Nigeria) ; 

29) C. subdenudatus sp. now, on Acacia sp. at Entebbe; 

30) C. vuilleti Marchal. abundant on Cajanus indicus at Agtv 
Ibadan . 

31) C. zonaius sp. nov., in Union of South Africa ; 

32) Inglisia theobromae sp. nov.. on stems of cacao pub a 
flowers, at Nagunga (Uganda). 
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i00 - Coccktoe Of British GuUna. - BQdkw, O. E, in 0/ Entomological 

gB&rcht Vol. vm, Tart, I, pp. 103-109. I/mdon, 19x7. 

The present paper is supplementary to the one publfshed in 1914 on the 

yiie subject (l). 

It is necessary to mention the following scale-insects once more, as 
gy have now been found upon different host plants from those recorded 
1 the preceding paper : 

tfowardia biclavis Comst, fairly common on branches of Jasmin sp; 
liemichionaspis minor Mask., fairly common on Asclepias sp; 
jhmlococcus virgatus Ckll., on some garden plants, such as Viola; 

1 rtoplastes denudaius Ckll,, collected recently on a wild solan ace a; 
Ymsonia stellijcra Westw., on orchids ; 
stissi’tia oleae Bern., on Codiaeum spp ; 

Thf following sjxecies are recorded for the first time in the Colony: 
ihivtiti abrahami Newst., a rare sjxecies. hitherto only found in an in- 
|entatb»n of the bark of Sapium jenmani ; 

Asf>idiotu$ rapax Comst,, an uncommon sjweies; up to the present 
ImJv found on the twigs of the Oronnque tree (Erythrina glauca) ; 

I'y iuhicmidiu jossor Newst., an uncommon species only once collected 
511 *:>=■ twigs and branches of a large Muscatel gra]**-viue in Georgetown ; 

I'hnsomphalus erythraspuiis Newst. a comparatively rare species; 
■die.'Ttd once in abundance on the twigs of Erythrina "lauca ; 

Puudocoaus sacckari Ckll, common wherever sugar-cane is grown in 
pri'ii (iuiaua ; most prevalent in dry weather ; 

huhardia bodkim Newst,, rare ; 011 twigs of Sapium Jen mam , 

/V; maria ftavtcans Mask, var tormtcicola Xcvvst. , an uncommon spe- 
Oillccted from wild s[>ecies of plant with a deep red sap ; 

R Newst.. rare; collected *m the leaf-blades of sugar-cane; 

(Vo'/i/iis/t’s cirripediiomtis Comst.. an uncommon sjiecies occurring 
m/S'is-kw sp. at Georgetown ; 

I R aricenmae Newst., an uncommon species, occurring solely on a ma- 
feime j lint known locally as •* Courida " {A vieennia nitida) ; 

F.H alxmuitus chelotwides Newst.. rare ; collected on leaves of Pachira 
in Botanic Gardens, Georgetown ; 

Kite. Ussfllatus Sign., a conpuon sjK’cies on ornamental palms: 
j Ravils acqwtlis Newst., common in certain districts on Avicennia ni- 

Lb / 

i R ; iridis Green. a common sjiecses on Coiica h her tea in some districts 
If 1 n>iderable economic importance ; 

R \tiirdi Newst., a rares|»ecics from leaves of Malacca apple (Eugenia 
Nd..?.v£‘Ksj's) . Georgetown ; 

1 . impar Ckll, uncommon species ; name of host plant unknown; 
Hmxjfs quinquepori Newst., rare species; from beneath the barb of 
trees, e. g. Slacrolobium acaciaeioitum, in Botanic Gardens. George 

tow.*, t 
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Saissetia hurae Newst, a rare species; a thick infestation was, howt\J 
discovered on one occasion on the twigs of Hura crepitans ; 

S. scutata Newst. . rare ; a large colony was discovered in one instance 0 J 
a cannon ball tree {Couroupita guianensis ) ; the infestation covered thj 
branches which bear fruit and flowers near the grownd. 

The following natural enemies have been observed in addition to tW* 
recorded in the last paper. . 

Fungi. — Cephalosp&riutn tec anti on Coccus vtndis. \\ hen the wea 
ther is wet, Pseudococcus sacchari is subject to the attack of a green 
which canses great mortality. 

Nruroptera. — Chrysopa claveri Navas (fam. C hrysopuiae) oecasioj; 
allv found attacking Ps. sacchari. 

CoeKoptera. — The Coccimllidae are among the most important m 
mies of scale-insects in the Colony. The following species have been M 
served and identified : 

Pentilia insidiosa Muts , predaceous only on Asternlecammi 
Bdv. ; it is a common sj>ecies where this Coecid occurs ; 

Hyperaspis f estiva Muls., commonly attacks Ps. sauhari , 

Hyp. orthopuswlata Mills., another common enemy of ps. sacchari ; 
Brachxaamtha 10 - punctata Melsh.. attacking a s[>ecies of Pseudo:^ 
an uncommon species ; 

Xciiadilvclmis Mills., predaceous on Aspidiotus destructor Sign., an un 
common secies, but found in this one instance occurring in large numb.: 
on a heavily infested coconut palm. 

Hymenopteka. - The following parasites have 1r*cii bred from 

at various times : . ... 

Arrhenophagus chionaspidis Auriv., obtained from Heiniiho i: <>, ; 

minor Mark ; . 

Leptomastix dadylopn Howard, from Pseitdococcus titrt. , 

Lecaniobius cockerelli Ashm., from Saissetia nigra Nietn. 

The following series of ants have l>een observed to attend 
species of ( occidae : 

Paceton armigerum I,atr. found with Ps citn on cacao j>od> ; 
Cryptocerus attains I., with Ps. citri. Coccus hesfondtim l. > • ■ ' 

nigra ; * , , 

Crypt, mimttus V with Pitlvinaria pynjormis Ckll. and Coccus nes, t, 

dum : 

Ectatoma tuberculatum Oliv. with Saissetia mgr a on // tbiscus *scim w 
Tetramorium guineense F. with Ps. sacchari on sugar-cane ; imu 
Ps. citri on cacao pods : 

Azteca schimperi Km. with Lecaniitm ae quale Newst. and ( er<>. 
avicenniae on Avicenma nit id a ; 

Dolichodenis (Hypoclincd) with Ps. citri on cacao i*»ds ; 

Solenopsis py lades Forel with Ps. sacchari Newst. . 

Cremastoeaster sp. with Pulvinaria favicons var. fomicicola. 
aequalis. Akermes qmnquepori, Saissetia hurae, S. scutata. 



general means of PREVENTION and control 1 17;; . 

, , ob^rvitlom on the Coecids, Ltcanium corn/ and Physokermes 
picete, In Wisconsin, United States. Fenton, F. a, ill The Canadian Entom- 

Vol. XLIX, No. <), pp. 300-350, |>1 XV-XVt. Wl<m 1017. 

flic investigations on the subject of Lecsnium corni Bouclie (Kuro- 
p fruit Lecanium) and Physokermes piceac Schr. (Spruce Scale) were 
a t Madison, in Wisconsin. 

With regard to the first species, the writer not 'only touches upon 
history, geographical distribution and economic importance, but also 
mtiates the very numerous host plants of the insect. He also gives 
life-history and systematic description of this eoceid, and then describes 
experiments carried out for the purpose of determining whether Lee. 
if tan be transferred from one host plant to another. These exjieriments 
j large number of cases gave negative results, but were not decisive. 
Finally, the writer gives a list of the natural enemies (parasitic and 
ilaceoti* insects, fungi) of this Leeanium. 

Xhe writer gives the history of iVm. piceac, sj>eaks of its distribution 
America (on Picea spp. and Pi nut Strobtts), describes its life-history, 

1 concludes with a systematic description of this e< ccid aud a list of it- 
asitic enemies. 

: - Cotton Plants as Green Manure: a Method of Controlling the Mile Erio- 
phyes gossypii and the Scale Insect Saissetia nigra in the Island of St. 

Kitts, Lesser Antilles, SHEPumji. i it. >« /*< \ ruui<» «.</ > * inJw. 

XU. Fart I. P!< li’ 1 - 1 . Cakuttii, i«.r:. 

On account of the numerous animal enemies attacking the cotton plant, 
■h as the leaf-blister mite [Eriopkyes gosW/ni liks.) and the black scale 
ij\v7m mghi Xiet.) it was formerly the custom, esj^-eialiy where sucres- 
c cotton crops were grown, to burn the cotton plants, in order to exter- 
Titi- the ftbove mentioned parasites. The plants were generally pulled 
.md Imrnt about a month before the new crop was sown. 

In the Island of St. Kitts, where cotton b only grown on the same 
d at intervals of about 2 or A years, the plant has always been used as a 
01 manure instead of Wing Imrnt. for it was lielicvcd that the parasites 
:!■! m«t remain alive so long. 

In the cxix*riinent plots of I.a Fluorite, the cotton plants were always 
ilol up and burnt until the last two years, when they were employed 
;i grei-n manure. This practice was adopted after it was found that 
a neighlxmring field, where some old plants infested with hr. ^. ssipii 
\ Ixen dug in lx-fore sowing the next crop, the new cotton plants were 
tevxN'ially attacked by this mite. 

At ba Guerite. for the ’last two years, cotton plants have been used 
iikvii manure about six weeks before the new sowings were made. It is 
>>siry to pull up the cotton plants carefully, aud not to cut them level 
hi the soil, because in the latter case the old stock is apt to throw up 
in which the mite still remains. 

It b advisable, when possible, to dig in the cotton plants from at least 
to 2 months before resowing, in order to give the old plants time 
dtcnnijmse, and also tor the purpose of decreasing the risk of harm to 
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the seed due to incomplete fermentation. Further, there is then less [J 
that the mite should be alive when the cotton crop is again sown, j 

1103 — Animal Pests of wheat, in the Argentine. — s« No. 1016 of this ^ 

iu>4 BIHophMg m optca, a Coleopteron Injurious to Barley, Beets and Potato 
in the S candinavian Peninsula (0 — kemner, n. a., In Kantf. tandtbruh-Akiuu^ 
Handling o^Tutskrtft, Year 1017. No. 5, PP- 446-440. tigs. *'-■ Stockholm, n H - 
Bltiophaga opaca L (** Gulh&riga Skinnarbaggen “) hibernate 
stones, among dry leaves and moss, and only emerges in late spring. 

Copulation takes place in June. The eggs are laid in the soil and \ 
larvae emerge towards the beginning of July (in Norbotten) Three w,, 
later, they pupate in the soil. The adult insect appears after 14 or 15 d.,. 
The insect, both in the larval and adult stage, attacks the l- avts 
many cultivated plants. 

\t appeared in Sweden for the first time in 1880 in the Ktdv^jn W* 
fields (Jamtland district), and spread rapidly towards the north as hr; 
Norbotten. as well as to the disriets bordering on Norway and Finlan.!. 

Besides barley. B. optica also attacks other crops, for example, pot, it-, 
(in Norway), sugar beets and mangolds (in Sk&ne, Odergbtland, 01 . 
Halland). 

Excluding the host-plant temporarily (for two nr three yi*at>) frnmti 
field has no effect on the insect, because, owing to its capacity of ad.*!, 
tiotr, it immediately attacks other plants. 

Possible methods of control are : 1) arsenical spraying of the Uv.* 
2) soil cultivation during the pupal stage. 

In the same district, on the same plants, two other harmful cok^U: 
are found : - Phosphu^a atrata h (“ Svarta Skimterbaggen ") and Th->r, 
tophiltts lapponiem Herbst (" Lapp^ka Skinnarbaggen ). 

1105 Sitoaa tin a Coleopteron Injurious to Leguminosae in Sweden 

Kems’er N. A., ill Kun J l jindtbruks- A kademims Han iltn^ar *>,' lidsknh. V jt , , 
No. ^ . pp tiffS. i-V St<x.klH>!iii, 

The adults of Sit on a lincaia h. emerge in spring from tin ir 
shelters and spread over leguminous plants (especially clover), attack 
and destroying the voting leaves and terminal buds. Copulation t.k 
place earl v in summer, and the females ’ay their eggs on or near the sun-, 
of the soil. The larvae greedily attack the roots, especially the tubers r. 
rootlets, sometimes leaving only the thin outer wall. 

In Sweden this insect is common in districts where leguminous cp 
are grown and is found as far north as 6i° in the Dal am a districts. 

In spring, arsenical sprays might be used against the adult, hut. 
serious cases, the best method is not to grow leguminous plants M a c 
tain number of years. 

i j) H. May No. **>S, ,uul No, 1084 of this Kevins m*Ur Uu- ^ iion> '> 

Silpha opaca, 

(2) Sec also n. Nov., 10 1 1 , No 1076 ;»*•! K \ uly. i‘U6. No. *: 
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[I0 6 M^igethes status, aCotoopteron Injurious to CrucifMi# ia Sweden (i), 

_KMOOa, N.A.iu £m*<. Uinruks-AkAdtm sm ff •'«.<’ i»' V 0? Tidsknfi,Yt\r i 0 i 7 , 

>’o. 5. PP- 454-457, figs 1-3. Stockholm, 1917. 

the adults of Mdigethes aeneus appear in small numbers in the spring 
.n fields in Sower and on fruit trees. Ute in the season they attack turnips 
cabbages and mustard in large numbers, damaging the tender parts of the 
plant, with a preference for the inflorescences, thus reducing the seed yield 
very considerably. 

After copulation the eggs are laid in the buds and inflorescences, and 
the larvae complete the work of the adults by destroying the flowers and 

leaves. 

The larval stage lasts two or three weeks. The pupae are found in the 
*iil at a depth of about ro cm., and the adults emerge after 12 to 14 days. 

This insect is very common in Sk&ne as far as Xorrland, and also 
i:i Gotland, where, in 1892-1895.it almost completely destroyed the seed 
:uroips* 

Arsenical treatment is not to be recommended : i) on account 6f the 
i.' lit ; 2) because, with arsenic salts, the jiollen loses its germinating power ; 
?! because the insects, hidden among the leaves and flowers, easilv escape 
?he action of the poison. 


no; - Insects Injurious to the Cacao Plant in the Belgian Congo and Kata ). -arrow 
tin. hurt, J.. Marsh M.L, * » <* v , A K , <' iA!IA n, C. !, an l Distant \V. J, , -a 

AVvrii Tih, Vol VIII, Part J, i<\t iis-jrS, %. 1-1, UoiKluM, l y : - . 

Amongst the material recently collected by Mr. Raymond Mayne, 
Government Entomologist of the Belgian Congo, for making a special study 
<1 the insects living at the expense of the cacao plant in this region, there 
-cau the following sjieeies which were olrserved in the district of Mayumbe. 
Thi* writers give a systematic description of these parasites. 

A) O'T.EOPTKRA . 

s n fam. Melolonihidttc (determinations made by G. J. Arrow): 
:) .1'C/htf Viiru'^irfa sp. nov.. which destroys the young and tender leaves 
!, { the cacao plant; i) V\i iuiotr,<.hj!us c<>in ob>r Kolbe; 3) Triodonta procera 
Unsb. ; 

<■) fam. ( un'ulioniiiw (determinations made by G. A. K. Marshall): 
s o dates ntuiosus., sp. nov,, wliich when a<lult attacks the ioliage of 
’■illy dcvelo|K*d plants; this sjnxics. however, is rare ; :) 5. .lAiyiici sp. nov., 
•try abundant in the cacao plantations, where it is especially harmful 
,f i yimiig plants in the imrsei ies. The injury is caused by the adult insect 
which eats large pieces of the margins of the leaves; 3) AUuUs fhc^ramae 
'!*■ iiiiv., the larvae of this insect excavate longitudinal galleries in the 
'mall branches of the cacao plant ; the leaves subsequently turn yellow, 
■md the branches die ; the individuals of Ah nits ikeohrm utc are, so far. 
,]( 't numerous enough to constitute a serious danger to cacao -growing. 


a; R. Inly soil., Nm $: m l lllis AVvsVc, N T » 
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c) fain. Lamiidae (determinations made by C. J . Gahan) : 1) 'f ra _ 
gocepahi maynei , sp. nov. ; 2) Exocentrus ortman$i t sp. nov. 

B) RhvncotEs: 

fam Coreidae {determination by. W. L. Distant) : Pendulinns devmtatn 
sp. nov. 

Ihanks to the last- mentioned writer, a description is added of another 
sjiecies, nearly related to the preceding one (P. nigromarpnatus), which 
was found near Durban (Natal) and is probably also an insect injurious 
to crops. 

110S - Mites Attacking Orchard and Field Crops in Utah, United States. ~ d<,a.\ e 

r. \V , in Stitnct, Ntw Scries. Vo!. XI, VI, No. 118:, p. i<>:. I^iicastcr, Pa., 0,17. 

During the summers of 1915 and 1916, certain mites were found to k- 
particularly abundant and destructive to grain in Utah. 

The most important of these was the common Tetranxchm hinmuUtm 
Harvey, which Kwing believes to be the same as T. tclarinshi nn,, which, 
as has already been pointed out, is an important pest on a surprising! y 
hirge number of crops. In 191b. it was so abundant in orchards that many 
cherry trees were completely defoliated before the end of August, and apri- 
cot, pear, plum and apple trees were only a little less seriously affected 

Raspberry and currant bushes suffered severely, some of them losing 
all their leaves. 

Reas, beans, tomatoes and other kinds of kitchen-garden produce slmwe-i 
more or less injury in all stages of their development. In one field of sui;.*.: 
beets, the writer found many leaves drying and turning brown on account 
of the attacks of this mite. 

The loss of the foliage of many ornamental plants, while not of <0 muo 
economic imjjortanee, was very annoying. 

Maize probably suffered more than any other field crop. In many 
fields practically every plant suffered the loss of some if its leaver* . :uk 
in other places all the leaves turned brown and became thoroughly diy 
because of the presence of myriads of mites on their lower surfaces. The part> 
of the fields where the soil was lighter and drier usually suffered most, but 
no parts seemed to be immune from the attacks of this pest. The such*;' 
and lower leaves were the first to be attacked and to show brown spots or 
streaks. When the trouble went no further it was of but little economic 
importance, but when the upjxr leaves w’ere attacked and practically a.t 
destroyed, the plant withered and was not even good for fodder. 

Many wheat fields also sustained considerable losses due to the attack' 
of the same mite. The wheat plants would lx Usually attacked a sh-rt 
time before the head burst from the sheath, and when the infestation 
was bad, the leaves would become dry and brown at the print of attack 
and the portion of the leaf beyond this would dr exp and dry out. Dfk:! 
all the leaves were affected in this way, and the heads, if they develop*' 1 
at all, were small and )>ootly filled. 

Earlier in the season, while the wheat plants were much smaller tmj 
were often attacked by two other species of mite. < hie of these is the 
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inown clover mite, Bryohia pralemis, while the other, which is known as 
the jumping mite, was first named Telranychus longipes by Banks who 
now places it with two others in a new genus, Tetranobia. 

In fields where 7. longifes is abundant, the leaves turn distinctly 
grey, and many of them become so dry, that the growth Of the plant is 
seriously affected. 

Both B. pratensis and / etranobia longtpes were found destructively 
abundant not only on wheat, but on barley, oats, and many wild grasses. 

1100-Two New Dipterous Cambium Miners.— greexb, c.t., in the /wmIw A*ricu;- 

!u,al Research, Vol. X, No. 6, pp, 313.318, pi. 4 g. Washington, D. C., August 6, 191;' 

This paper gives a systematic description of two new species of diptera, 
{pomyza aceri and .1. ameianchieris, which mine in the cambium of living 
trees. 

Agfotnyza accns was found in the trunk and roots of red maple (Acer 
ritbrum) at Falls Church. Virginia and at French Creek, West Virginia. 

.!. amelanchinns was found in the trunk and roots of the service berry, 
>r shad-bush (AmeUtnchier ciinudaisis) at French Creek. Nearly fuU-grow n 
larvae were also collected at Smoky Mountain Crest, on the boundary line 
<■{ Tennessee and North Carolina. 


Alfredo Rugger!. $chvu tepon?a b, t. 



